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ABSTRACT:
This master’s thesis explores the importance of CSFs for business intelligence implementation
for environmental sustainability initiatives from municipal employees’ perspectives, aiming to
increase the understanding of the selected field. The qualitative study is based on
semi-structured interviews with six employees. The collected data was analysed and discussed
with a template analysis based on the theoretical framework. The findings of the study
confirm some of the results of previous studies, indicating numerous CSFs perceived as
important. The study also identified three additional CSFs tailored to the municipal context:
available technology, available time, and governmental support. In addition, the findings also
highlight discrepancies with existing literature where the unique municipal context influences
how different CSFs are perceived and prioritised. Thus, this master’s thesis contributes with
knowledge to the field of information systems by improving the understanding of the current
discourse for business intelligence and environmental sustainability in a municipal context.
As well as provides an extension of the Integrated T-O-E framework. Finally, the thesis offers
valuable insights which are of interest to Swedish municipalities and other governmental
institutions working with the intersection of BI and environmental sustainability.
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1 Introduction

Worldwide, climate change is affecting various aspects of our societies when it comes to
water, ecosystems, food security, infrastructure, health, and economies (IPCC, 2022).
Simultaneously, there is an expected move of European residents to both large cities and
coastal areas, leading to an increase in urban population which will expose more people to the
climate impacts that are disrupting the infrastructure of the cities (IPCC, 2022). As the
infrastructure is key to providing services to residents within the cities, climate change
presents a significant challenge to be handled in urban areas for its local government.

Consequently, an increasing number of local governments are now engaging in sustainable
development (SKR, 2023c), and the role of municipalities in sustainability work is varied.
Firstly, they act as authorities through inspections to ensure that companies are complying to
environmental rules and regulations (RUS, 2020). Secondly, they serve as enablers by
facilitating a physical sustainable environment, promoting sustainable consumption, and
fostering a sustainable business sector (RUS, 2020). Thirdly, as operators, managing local
facilities and conducting public procurement, which accounts for a significant portion of the
Swedish GDP (RUS, 2020). Finally, they act as exemplars, spreading knowledge and serving
as role models in shifting towards a more sustainable society (RUS, 2020).

Today, municipalities adhere to the Local Government Act (SFS 2017:725) and particularly
the Municipal Accounting Act (SFS 2018:597). This particular act does not contain any
incentives regarding their responsibilities for sustainability reporting, meaning that
municipalities by themselves decide to report on sustainability or not (SFS 2018:597; SKR,
2023c). However, according to the Instrument of Government (SFS 1974:152), the public
sector shall promote sustainable development that leads to a good environment for current and
future generations. In 2023 two-thirds of Swedish municipalities had a political overarching
goal to reduce their climate impact (SKR, 2023c). However, only 60 percent of the
municipalities had a de facto action plan for the governance and implementation of these
climate goals (SKR, 2023c).

At the same time, according to SKR (2023d) municipalities play a crucial role in translating
sustainability commitments into tangible action. Therefore, even though municipalities are not
required to report the sustainability work, various authorities inquire for a follow-up on the
work being done (SKR, 2023d). The increased incentives for sustainability work and
sustainability reporting, entails heightened requirements for following key performance
indicators (KPIs), which imposes new demands on data management in order to gather all
data necessary (PWC, 2023). For this purpose, technologies and particularly those for
modelling and monitoring can be utilised to address and prepare for climate risks and achieve
sustainability goals (Ziemba, 2021; IPCC, 2022). Big data technologies, advanced analytics,
and business intelligence (BI) are essential for cities in order to monitor, understand, analyse,
and plan cities (Bibri & Krogstie, 2020; Visvizi et al. 2018; Petrini & Pozzebon, 2009), as
well as for improving sustainability indicators and routines (Bengtsson & Ågerfalk, 2011).
Business intelligence systems and tools enhance decision-making in organisations (Sharda et
al. 2018) and can be specifically used regarding sustainability aspects (Petrini & Pozzebon,
2009).
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Still, the public sector faces specific challenges related to digital innovation for sustainability,
including inconsistent digital maturity, non-digital mindset, slow mobilisation, service-based
silos, premature solutioning, and alignment issues (Joukhadar et al. 2023). Addressing these
challenges requires a comprehensive approach to bridge the digital capability gap and
overcome core rigidities, ultimately ensuring the delivery of public value to citizens and the
environment for a sustainable future in cities (Joukhadar et al. 2023). As cities confront the
challenges of climate change, the importance of sustainable development becomes
increasingly clear, and technologies such as business intelligence can offer practical solutions
to address these challenges. Exploring how municipalities actually are addressing these
challenges with these tools is therefore imperative for future work with building resilient and
environmentally sustainable cities.

1.1 Problem Identification

As emphasised by Kirst and Lang (2019) municipalities play a critical role in the local
development of sustainable solutions. However, they face several challenges such as
integrating sustainability into the organisation and developing a successful sustainability
strategy (Kirst & Lang, 2019). The public sector must be innovative and facilitate technology
in their work with sustainable development (Joukhadar et al. 2023). Yet, digital innovation in
the public sector is receiving less attention from research and is lagging behind compared to
the private sector (Joukhadar et al. 2023). Hence, Joukhadar et al. (2023) emphasise that
digital innovation requires further research to achieve sustainable development in the public
sector. Additionally, Gholami et al. (2016) stress that the information systems (IS) discipline
must address the sustainability challenge as there is a need for practical solutions regarding
how IS can be utilised to reduce negative environmental impacts.

Today, some municipalities are using business intelligence in their operations (Ripgården,
2021). However, 61 percent of 50 Swedish municipalities lacked a long-term plan regarding
their analytics work and most municipalities were only in the start of their data-driven
journey, as a central coordination for the work with analytics was missing (Ripgården, 2021).
Carlsson et al. (2023) assert that while the public sector has experience in implementing
digital solutions, municipalities are often criticised for adopting available technology later
than other sectors. Investigating the adoption and implementation of business intelligence
within municipalities is therefore vital and timely for the purpose of uncovering factors that
contribute to a successful implementation. Especially, as these systems can provide specific
benefits that support sustainability efforts when considering how people, management, and
technology work together to make these benefits happen (Seidel et al. 2013).

Cheng et al. (2023) argue that an organisation’s sustainability performance can be improved
through an efficient analysis of big data. When an organisation properly facilitates BI&A
(business intelligence and analytics) capabilities it can enhance and improve the
organisation’s sustainability capabilities (Zhang et al. 2022; Zaamer et al. 2022). As stated by
Shi et al. (2023) BI&A enhance employees’ and managers’ ability to efficiently identify
environmental issues to enhance sustainability performance. Moreover, BI&A technologies,
such as visualisation of data, facilitate members in the organisation to reflect on sustainability
performance because it increases the visibility of different outcomes (Shi et al. 2023). Without
BI&A, organisations might struggle to collect relevant information about sustainability
performance and therefore affect their ability to gain insights and make better decisions (Shi
et al. 2023). According to Zhang et al. (2022) decisions regarding sustainability cannot be

– 8 –



Business Intelligence for Environmental Sustainability Lyvall and Persson

based on instincts, instead it must be based on adequate information. Furthermore, without
BI&A, organisations have limited information and understanding of sustainability issues, and
they risk failing to convert BI&A capabilities into sustainability capabilities (Zhang et al.
2022). Moreover, when implementing sustainability into BI it is important to not overlook the
organisational context, as the organisation must adapt an innovative culture and build
knowledge through BI&A for a successful implementation (Petrini & Pozzebon, 2009;
Zameer et al. 2022).

In fact, despite the increasing popularity of BI-tools within organisations, many
implementations fail to achieve their intended success (Ain et al. 2019). Consequently, IS
researchers have explored factors that are important for a successful IS implementation across
various information systems and contexts. The concept of critical success factors (CSF) has
therefore been developed and can be defined as “the limited number of areas in which results,
if they are satisfactory, will ensure successful competitive performance for the organisation”
(Rockart, 1978, p.12). Scholars further emphasise the importance of understanding the CSFs
that impact the success of BI implementation for the organisation in question (Yeoh &
Popovič, 2016). In the context of this study, public value and achieving sustainability takes
precedence over competitive performance. Understanding CSFs not only explains
implementation success but also aids in measurement and research design framing, an
established practice in IS research and even those exploring BI implementation (Ain et al.
2019; Yeoh & Popovič, 2016; Olszak & Ziemba, 2012; Yeoh & Koronios, 2010).

However, there is a significant gap in understanding how organisations can use BI to monitor
sustainability practices (Petrini & Pozzebon, 2009). This is also emphasised by Raut et al.
(2019) and Zhang et al. (2022) as they mention that there are few research articles that focus
on big data analytics (BDA) and environmental aspects. Additionally, there is a lack of
research on identifying the necessary capabilities for organisations to achieve sustainable
development and integrate these with digital technologies (Feroz & Chiravuri, 2021).
Furthermore, in regard to BI adoption, a lot of research has been made in government services
(Ain et al. 2019). However, the research is mostly quantitative, and as there is a need for a
deeper and more nuanced understanding of BI adoption, qualitative research is motivated (Ain
et al. 2019). Specifically, qualitative research allows us to gain deeper insights into how
individuals who work with the systems perceive them, offering a richer understanding of the
CSFs for implementation.

The literature identifies the significance of utilising BI to enhance the organisation’s
decision-making and efficiency. Meanwhile, the importance of sustainable initiatives is
growing within local governments. Furthermore, although some studies have explored the
overlap between BI and sustainability, and the integration of digital technologies in
government services, there is still a noticeable lack of research that combines all three
research areas together.

1.2 Purpose and Aim

The purpose of the research paper is to explore the importance of critical success factors
(CSF), as perceived by municipal employees, for implementing business intelligence (BI)
tools within municipalities for sustainability initiatives. By examining the intersection of BI
adoption and environmental sustainability initiatives in a municipal context, this research
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aims to provide insights into how municipalities can implement BI effectively to support their
efforts towards environmentally sustainable development. Additionally, the paper aims to
contribute to the current information systems discourse in the intersection of BI,
environmental sustainability, and municipality in regard to CSFs derived from the literature
blended with empirical data from our research.

1.3 Research Question

Based on the purpose and aim of the thesis, the research question guiding the study is as
follows, what factors do municipal employees perceive as critical to the successful
implementation of BI for environmental sustainability initiatives?

1.4 Delimitations

To enhance the clarity and feasibility of the thesis, some limitations have been defined.
Firstly, the aim of the thesis is to develop an understanding of the implementation of business
intelligence tools for environmental sustainability initiatives within municipalities, with the
help of critical success factors. Therefore, exploring the opinions and reflections made by the
responsible employees regarding these tools, making the research more of a human-centric
study. Hence, the aim is not to prove the de facto influence of the CSF on implementation, but
instead to explore the perceived importance of them from the perspectives of the employees.
Therefore, the data collection is focused on the responsible employees supervising the usage
of the tool, and no other stakeholders, such as top management or other employees being
affected by the implementation. Furthermore, the paper focuses on exploring the
environmental aspect of sustainability, and not the social and economic aspects. The study is
further limited to the geographical boundaries of Sweden. Since the study is being conducted
with a qualitative approach, the data collection will consist of only a limited number of
interviews as there is a limited amount of time. Hence, generalisation will be difficult to
obtain, as the small sample size cannot be applicable to all Swedish municipalities which
might have contextual differences. Further, regarding the qualitative approach, as the
empirical material relies on an interpretation of the participants, there is a potential for bias in
the data collection, analysis, and interpretation. Bias is also applicable for the participants as
their responses might be provided because the participants believe them to align with the
expectations of the researchers.
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2 Literature Review

This chapter presents the literature review of the proposed research. Firstly, the different
concepts are presented in separate sections, such as Business Intelligence, Environmental
Sustainability and Business Intelligence, Success Factors with BI adoption within
Organisations, Municipality, Sustainability, and Business Intelligence, Success Factors and
Challenges with BI adoption for Sustainability within Municipality, and finally Identified
Critical Success Factors. Thereafter, the theory Integrated T-O-E is presented separately and
lastly combined with the literature for our theoretical framework which is presented in the
final section.

2.1 Business Intelligence

According to Chen et al. (2012) business intelligence and big data analytics have become an
important field for researchers and practitioners. For the purposes of this paper, the following
definition will be used, “a broad category of technologies, applications, and processes for
gathering, storing, accessing, and analysing data to help its users make better decisions”
(Wixom & Watson, 2010, p.14). This is in line with Sharda et al. (2018) definition of BI,
which includes a broad range of concepts such as tools, databases, analytical instruments,
methodologies, and applications. BI is often perceived as applications with dashboards to
visualise data, yet its scope is much broader than this perception (Wixom & Watson, 2010).
According to Wixom and Watson (2010) BI includes gathering, storing, accessing, and
visualising data with applications. Additionally, Sharda et al. (2018) explain that the
architecture of a BI-system consists of four components, namely data warehouse, business
analytics (BA), business process management and user interface.

BA includes different tools for manipulating, mining, and analysing the data in the data
warehouse (Sharda et al. 2018). Zaamer et al. (2022) claim that BA facilitates organisations in
strategies and decision-making processes. As stated by Ashrafi et al. (2019) BA capabilities
affect the organisation’s ability to increase the quality of information and innovation, and
enables managers to understand the businesses and identify threats and opportunities.
Chatterjee et al. (2024) underscore that BA capabilities boost an organisation’s ability to make
better decisions and improve processes. Big data analytics (BDA) has the same principle as
BA but involves analysing a larger set of data (Sharda et al. 2018). In today’s digital
landscape, the expansion of digital technologies results in the generation of vast amounts of
data, commonly referred to as “big data” (Sharda et al. 2018). BA and big data create
significant opportunities for organisations to transform data into information (Gillon et al.
2014; Shi et al. 2023).

According to Sharma et al. (2022) there are three types of BA, namely descriptive, predictive,
and prescriptive. Additionally, Appelbaum et al (2017) demonstrate that by leveraging these
three types of analytics, decision-makers can address the following questions, what has
happened (descriptive analytics), what will happen (predictive analytics), and what is the best
solution (prescriptive analytics). Sharma et al. (2022) explain that descriptive analytics uses
historical data to provide decision-makers a comprehensive overview of what has occurred.
Descriptive analytics is the most common of the three types of analytics, and organisations
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use it for monitoring important information (Appelbaum et al. 2017). Predictive analytics
utilises historical data but also applies artificial intelligence or machine learning to predict the
future (Sharma et al. 2022). Furthermore, according to Sharma et al. (2022) organisations use
it to reduce risks, enhance operations and increase revenue. Prescriptive analytics uses the
data from descriptive and predictive analytics to provide suggestions of what should be done,
and in addressing future problems (Appelbaum et al. 2017; Sharma et al. 2022).

Furthermore, the usage of BI in organisations can be divided into three targets: few
applications, BI infrastructure, and organisation transformation, as can be seen in Table 2.1
(Wixom & Watson, 2010). The first level, few applications, involves an organisation’s
strategic vision that only affects the business unit need and the scope is only at the business
unit (Wixom & Watson, 2010). The level of commitment and required resources is often low
to medium and the BI-system has a limited impact on employees that use the application
according to the authors. The second level, BI infrastructure, the strategic vision affects the
entire organisation-wide resource, and the level of commitment and required resources is high
according to the authors. Additionally, it affects the people in the organisation because
processes are more analytical, resulting in fact-based decision-making (Wixom & Watson,
2010). The third level, organisation transformation, fundamentally changes how an
organisation is run, requires a new business model and the scope is organisation wide (Wixom
& Watson, 2010). Furthermore, the level of commitment and required resources are very high,
at the same time as the usage of BI changes the culture, jobs, and processes within the
organisation (Wixom & Watson, 2010).

Table 2.1: Targets for BI Usage within Organisations (Wixom & Watson, 2010)

Few applications BI infrastructure Organisational
transformation

Strategic vision Satisfy business unit
needs

Provide
organisation-wide
resource

Fundamental change
how business is run

Scope Business unit Organisation wide Organisation wide
Level of
commitment Low to medium High Very high

Required resources Low to medium High Very high

Impact on people
and processes

Limited to people
that use application

Makes jobs and
processes more
analytical

Fundamentally changes
people’s jobs,
processes, and culture

2.2 Environmental Sustainability and Business Intelligence

The concept of sustainability is not new, still there is a lack of a consistent definition of
sustainability in the literature (Moore et al. 2017). In the context of this paper, sustainability
will be defined as meeting “the needs of the present without compromising the ability of
future generations to meet their own needs” (WCED, 1987, s.16). Furthermore, sustainability
integrates the three dimensions, environment, society, and economics (Kuhlman & Farrington,
2010). These dimensions originate from the Triple Bottom Line introduced by Elkington in
1994 (Kuhlman & Farrington, 2010), which extends the focus beyond profit (economic) to
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include care for the planet (environmental) and social well-being (social) (Kuhlman &
Farrington, 2010). Consequently, contemporary sustainable development entails integrating
these three dimensions (Goodland, 1995).

The sustainable development goals (SDGs) were developed by the United Nations for the
purpose of achieving sustainable development around the world, with the mission to end
poverty and protect the planet by 2030 (UNDP, n.d.). The SDGs consist of 17 different goals
where they balance the three dimensions of sustainability (UNDP, n.d.). The environmental
dimension of sustainable development in Agenda 2030 is defined as “to protect the planet
from degradation, including through sustainable consumption and production, sustainably
managing its natural resources and taking urgent action on climate change, so that it can
support the needs of the present and future generations” (UN General Assembly, 2015).
Furthermore, the environmental aspect mainly involves four human activities, namely using
renewable resources, using non-renewable resources, managing pollution, and handling waste
(Goodland, 1995).

To achieve environmental sustainability, information systems (IS) can be utilised (Melville,
2010). Specifically, IS plays a vital role in improving an organisation’s productivity and
enhancing an organisation’s work by addressing environmental challenges as stated by
Watson et al. (2010). Sustainability and IS integration have been classified into the two main
areas: green IT and green IS (Shi et al. 2023; Chen & Roberts, 2023). These practices help
organisations meet sustainability goals (Chen & Roberts, 2023; Loeser et al. 2017). Green IT
involves minimising the negative environmental impacts of IS (Shi et al. 2023) and the
practice has often more of an incremental nature (Chen & Roberts, 2023). Green IT is also
more restricted to an organisation’s IT function (Chen & Roberts, 2023; Loeser et al. 2017)
and is more often used in short-term projects (Chen & Roberts, 2023). Meanwhile, green IS
involves utilising IS to improve the environment and is more radical in nature (Chen &
Roberts, 2023; Loeser et al. 2017). Instead of being restricted to a certain function, green IS
goes beyond this function and has therefore more of a holistic span (Chen & Roberts, 2023;
Loeser et al. 2017). Additionally, green IS is oriented towards long-term solutions and has
often a broader impact (Chen & Roberts, 2023). Therefore, green IS holds greater
implications for reaching sustainability goals (Chen & Roberts, 2023) and is the practice more
relevant for the paper. The definition used for green IS in this paper is based on the
interpretation of Loeser et al. (2017, p. 506) “investments in IS and its deployment, use and
management in order to minimise the negative environmental impacts of IT, business
operations and end-users’ products and services”. In conclusion, green IS assists organisations
in reaching their environmental goals and can result in cost savings, enhanced corporate
reputation, and improved green innovation capabilities (Loeser et al. 2017).

In the context of utilising green IS for sustainability, business intelligence (BI) tools emerge
as beneficial tools in gathering and analysing information related to an organisation’s
sustainability efforts (Petrini & Pozzebon, 2009). With the utilisation of BI-tools, members in
the organisations can efficiently identify environmental issues and areas of development (Shi
et al. 2023). For example, visualisation of data increases the visibility of sustainability metrics
and facilitates members to reflect on sustainability performance (Shi et al. 2023). Cheng et al.
(2023) also claim that if an organisation has the capability to analyse big data skilfully, it
results in improving the sustainability performance. This is also emphasised by Muntean
(2018) who claims that BI-tools improve gathering and analysis of environmental data.
Hence, when BI-tools are employed to track, analyse, and improve sustainability metrics, they
align with the principles of Green IS.
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2.3 Success Factors with BI Adoption within Organisations

Today it is increasingly essential for organisations to invest in BI as well as the environment
(Zaamer et al. 2022). Specifically, if an organisation invests and implements in BI&A it
boosts the data-driven culture which results in opportunities for scanning the environment and
areas of development (Zaamer et al. 2022). Thereupon, it is important to consider a number of
aspects when it comes to implementing the BI-tools. When looking at the broader aspects that
are important for BI implementation, organisational factors such as allocation of resources, as
well as IS-related factors are mentioned as most important in many studies in the literature
review conducted by Ain et al. (2019).

Hence, when integrating sustainability into BI-systems, firms must not overlook the
significance of their organisational context (Petrini & Pozzebon, 2009). The organisational
capabilities to leverage BI&A are often low in regard to management, governance, skills, and
human resources, which results in implementation challenges, hindering the adoption (Gillon
et al. 2014). Furthermore, to successfully utilise the value of data, organisations must adopt an
innovation-oriented approach and data-driven culture (Zaamer et al. 2022). Therefore, it is
important to educate the employees of the organisations that need to be aligned with the BDA
adoption and sustainability according to Raut et al. (2019). One CSF is that management
should be committed and supportive (Goede, 2021; Sharda et al. 2018; Yeoh & Popovič,
2016; Raut et al. 2019). Sharda et al. (2018) further explain that the executives must be
motivated, as without their sponsorship, a successful implementation will be challenging. This
is similar to the CSF business-centric championship described by Yeoh and Popovič (2016),
which requires the team to include a person who understands both business and technology,
can anticipate challenges, and drive the efforts. Another CSF is alignment between IT strategy
and business (Sharda et al. 2018; Yeoh & Popovič, 2016). According to Sharda et al. (2018)
alignment is important to ensure that the BI supports the business strategy and analytics.
Furthermore, there needs to be a good alignment between vision and strategy (Sharda et al.
2018; Yeoh & Popovič, 2016). According to Yeoh and Popovič (2016) alignment between
strategy and BI-system enhances the likelihood for successful implementation. In contrast,
Goede (2021) argues that strongly aligning information systems with business objectives is
not as important as often portrayed, because it primarily reflects the narrow perspectives of a
small group of users, decreasing the diversity of the system and its use. Another essential CSF
is that the organisation should engage in a fact-based, decision-making culture instead of
being intuition-driven (Sharda et al. 2018). Furthermore, the BI team needs to be balanced and
qualitative (Goede, 2021; Yeoh & Popovič, 2016). According to Yeoh and Popovič (2016) a
successful implementation of BI-systems is when the team consists of competent staff with
both business and technical skills. Another CSF is that the development of BI-systems must
be business-driven and iterative (Yeoh & Popovič, 2016). Yeoh and Popovič (2016) also
present user-oriented change management, which is that the users should be involved
throughout the implementation in order to meet their requirements. This is further discussed
by Goede (2021), who declares that lack of user involvement is often a cause of failure in the
implementation of BI-systems.

Furthermore, regarding the technology oriented aspects, there are several CSFs when
implementing BI-systems (Goede, 2021; Sharda et al. 2018; Yeoh & Popovič, 2016). The
organisation must have a strong data infrastructure when implementing a BI-system (Goede,
2021; Sharda et al. 2018; Yeoh & Popovič, 2016). As emphasised by Sharda et al. (2018) the
data warehouses must have a good infrastructure to successfully analyse the data. The
infrastructure is important for organising and maintaining data across the organisation which
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results in accurate, consistent, and reliable data according to Yeoh and Popovič (2016). This
leads onto another CSF, which is data quality and integrity (Yeoh & Popovič, 2016). Data
quality and integrity is important because it will lead to effective and better decision-making,
because the organisation needs to ensure the BI-system is useful and reliable (Yeoh &
Popovič, 2016).

2.4 Municipality, Sustainability, and Business Intelligence

In the era of digital technologies, the concept of digital governance has risen, where
governments utilise IT resources to facilitate the provision of services and to create public
value for the citizens of the municipalities (Chen, 2017; Pang et al. 2014). Similarly, SKL
(2019) claims that digitization and digital governance offer the public sector opportunities for
greater efficiency and innovation as it enables public sector employees to access current
information, allowing them to focus on providing the best service to citizens (SKL, 2019).
Furthermore, it is established that the tools and technologies are available for local
government. However, the challenge resides in governments’ ability to effectively implement
different strategic digital governance initiatives (Chen, 2017). Doing so they have to cultivate
organisational capabilities, such as the collective skills, competencies, processes, and
resources within the public sector (Pang et al. 2014). Additionally, the tasks related to
digitalisation and innovation must be addressed locally within each municipality (SKL, 2019),
meaning that the efforts based on the organisational capabilities made by separate
municipalities can differ. Carlsson et al. (2023) note that the public sector allocates less
funding to digitalisation compared to other service sectors. In fact, according to SKL (2019),
municipalities face a challenge in balancing their routine operations with the allocation of
resources for digitalisation and innovation. Additionally, the money needs to be wisely
invested as the resources are funded by taxpayers’ money, making it more imperative that the
decisions taken within municipalities are well grounded (SKR, 2023b). Hence, the allocation
of resources directly and indirectly connects to the creation of public value, an aspect that is
unique for the public sector. Especially as private organisations assist people as customers and
work for profit, while public organisations assist people as constituents (citizens) and work
for sustainable economic growth and accounts for public value (Twizeyimana & Andersson,
2019).

Moreover, among the responsibilities of local government, it has now become increasingly
important that government institutions work with sustainability initiatives (Yasmeen et al.
2020; Krantz & Gustavsson, 2021; Zhang, 2022; Estevez et al. 2013). Municipalities need to
be able to translate the 2030 Agenda’s SDGs (Sustainable Development Goals) into
actionable strategies (Krantz & Gustafsson, 2021). SKR (2024) establishes that Agenda 2030
cannot be treated as a secondary concern for the municipalities, but instead as an integrated
dimension of municipalities’ governance and management systems. The role of municipalities
in addressing sustainability issues varies but involves both the internal and external aspects of
municipal operations (RUS, 2020). Among the external responsibilities is implementing green
regulations to cope with environmental challenges and ensuring their enforcement (Yasmeen
et al. 2020). For example, as of 2016 the Annual Accounts Act (SFS 1995:1554) declares that
Swedish companies are required to prepare a sustainability report. Additionally, corporate
sustainability reporting (CSR) has become effective as of this year following the EU mandate
that requires large and listed companies to report their social and environmental risks, along
with their impact on the planet and its people (European Commission, n.d.).
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Government-owned companies are directly bound by these regulations, and even though they
are not responsible for enforcing CSR, it is anticipated that municipalities themselves will feel
the impact of the revised sustainability reporting standards (PWC, 2023). Furthermore,
internally, municipalities need to identify potential sustainability capabilities and necessary
data needed to achieve sustainability goals (Zhang et al. 2022). PWC (2023) recommends
both the process of tracking the sustainability goals based on associated indicators, as well as
reporting a holistic view of municipalities’ sustainability efforts.

Facilitating the above mentioned processes, data as well as business intelligence-tools can be
used within the municipalities (PWC, 2023; Digg, 2022a). Public sectors and specifically
municipalities have opportunities to leverage data for sustainability initiatives, enabling more
precise regulations and mechanisms for protecting environmental assets (IBM, 2020; Allam &
Dhunny, 2019; Joukhadar et al. 2023; Estevez et al. 2013). According to Digg (2022a), the
Swedish Agency for Digital Government, BI&A can assist organisations in understanding
their internal operations, as well as the behaviours and needs of citizens and private
organisations. In addition, the governance and planning within the public sector can be
facilitated with data and with a data-driven approach, as municipalities can use real time data
to make more informed decisions (Digg, 2023). As governments generate, collect and also
possess a great amount of data, analytics can highly facilitate for governments to gain various
insights (Pang et al. 2014). Utilising data for governance decisions has proven to be efficient,
citizen-oriented, and sustainable (Allam & Dhunny, 2019). Similarly, BA can be used in
governments to transform government processes, empower citizens, improve transparency,
participation, and equality (Chen et al. 2012). Currently, some municipalities in Sweden are
beginning to utilise technologies like BI for their environmental sustainability initiatives, with
most still in the early stages of adoption (Digg, 2022b; Ripgården, 2021). However, within
municipalities, business intelligence tools are commonly referred to as “Beslutsstöd”, i.e
decision support (Digg, 2022b).

2.5 Success Factors and Challenges with BI adoption for
Sustainability within Municipality

The distinction of working with implementing technology solutions within the public sector
contribute to distinct challenges, and therefore require customised strategies to handle this
particular context (Caudle et al. 1991). Mainly the challenges revolve around the
organisational dimension, as well as some connected to the environmental dimension. In
regard to external environmental challenges, this mainly involves political support, as well as
lack of funding for the projects (Keskitalo & Liljenfeldt, 2012; Kranz & Gustafsson, 2021).
Likewise, Caudle et al. (1991) emphasise the impact of politics and bureaucratic red tape
within government. For the organisational dimension, the challenges with working with
sustainability goals are inherent complexity of sustainability integration, capacity limitations,
inclusivity, cross-sector coordination, and management of ongoing efforts and policies (Kranz
& Gustafsson, 2021; Keskitalo & Liljenfeldt, 2012). The challenges of technology adoption
include slow mobilisation, core rigidities, service-based silos, premature solutioning, and
failure to align investment with government priorities, all of which further aggravate the
challenges with handling these complex processes (Joukhadar et al. 2023). In addition, the
municipal silos cause that different departments within the same municipality have different
solutions and IT-systems (Digg, 2022a), making it challenging to cooperate with each other.
In addition, Joukhadar et al. (2023) mention that digital innovation within the public sector
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involves collaboration with multiple government stakeholders, which leads to complex
decision-making processes. Furthermore, concerning governance, the initiation of IS
implementation in the public sector is typically initiated middle-up compared to the private
sector, leading to different technological solutions in different departments (Caudle et al.
1991; Digg, 2022). Additional challenges include inconsistent digital maturity and non-digital
mindset for the employees (Joukhadar et al. 2023). Similarly, Sharda et al. (2018, p.46) stress
the significance of user skill sets and organisational culture as primary considerations in BI
initiatives. This is emphasised by OECD (2019) claiming that there is a need for cultural
changes to encourage more digital experimentation and innovation, and to welcome new ideas
and talent in Sweden’s public sector.

Based on the context of BI adoption for sustainability within local government, the aspects of
technology, environment, and organisation have been considered in the literature and provide
various factors to be considered when implementing technology. Regarding the technological
aspect, security, IT-architecture, interoperability, and data-driven agility (appropriate use of
data) are identified as important factors for implementation (Jonathan, 2020). Ziemba (2021)
further emphasises the importance of the quality of an ICT, which includes functionality,
reliability, usability, efficiency, maintainability, and portability of the tool. Moreover, for the
organisational context, change management, organisational culture, business-IT alignment,
leadership engagement, and skills development programmes are deemed as important to
consider for having a positive impact on implementation (Jonathan, 2020; Ziemba, 2021).
Furthermore, Krantz and Gustafsson (2021) claim that an integrated, cross-sector, and
collaborative effort is required for successful implementation of the sustainability goals.
Likewise, Zhang et al. (2022) demonstrates that cooperation between BDA practitioners and
sustainability experts is necessary, and OECD (2019) highlights that collaboration between all
government departments is needed. Finally, the environmental factors are related to funding,
political stability and backing, citizen participation, regulatory frameworks, and quality of
national information infrastructure (Jonathan, 2020; OECD, 2019; Ziemba, 2021). Notably,
the configuration of organisational variables is deemed more critical than the complexity of
the IT solutions (Jonathan, 2020), highlighting the importance of comprehending the context
around the tools compared to their mere presence.

2.6 Identified Critical Success Factors

From the extensive literature review above, diverse critical success factors have been
identified related to technology implementation in the context of municipality, sustainability,
and business intelligence. As for Rockart’s (1978, p.12) definition of critical success factors,
i.e. “the limited number of areas in which results, if they are satisfactory, will ensure
successful competitive performance for the organisation”, and in the context that
municipalities strive towards providing public value, not a competitive performance, the
below mentioned factors in Table 2.2 shall ensure a successful implementation for the
municipalities.
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Table 2.2: Critical Success Factors Derived from Literature Review
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CSF Description References

Data architecture
and
infrastructure

How data is managed, as well as
design and organisation of
components in the system.

Goede, 2021; Jonathan, 2020;
Sharda et al. 2018; Yeoh &
Popovič, 2016;

Data quality and
integrity

Functionality, reliability, usability,
efficiency, maintainability, and
portability. Unchanged and
uncorrupted data.

Yeoh & Popovič, 2016; Ziemba,
2021

Data security and
compliance

Data protection practices,
recognising cyber-threats, and
having countermeasures.

Jonathan, 2020

Interoperability
and standards
within public
sector

Compatibility between systems,
facilitating communication.
Utilising standards to enhance
collaboration between public
organisations.

Jonathan, 2020

Cooperation
cross-sector

Unified direction and cooperation
with sustainability issues over
organisational silos.

Krantz & Gustafsson, 2021;
Joukhadar et al. 2023; OECD 2019

BI and
sustainability
experts

Consultants helping municipalities
with technical and sustainability
dimensions, respectively.

Zhang et al. 2022

Top management
support

Receiving the motivation and
guidance from top management
for implementing.

Goede, 2021; Jonathan, 2020;
Raut et al. 2019; Sharda et al.
2018; Yeoh & Popovič, 2016;
Ziemba, 2021

Organisational
culture

Norms, values, structure within the
municipality. Having a fact-based
decision-making culture.

Sharda et al. 2018; Jonathan,
2020; Zaamer et al. 2022; Ziemba,
2021

Balanced and
qualitative team

Competent BI team with
appropriate business and technical
skills.

Goede, 2021; Yeoh & Popovič,
2016

Change
management

Addressing the needs and
experiences of those being
affected by the system.

Goede; 2021; Jonathan, 2020;
Yeoh & Popovič, 2016; Ziemba,
2021

Alignment
IT-business

Align BI strategy with business
objectives (technology and
business needs to be aligned).

Sharda et al. 2018; Yeoh &
Popovič, 2016; Jonathan, 2020



Business Intelligence for Environmental Sustainability Lyvall and Persson

2.7 Integrated Technology-Organisation-Environment

The Technology-Organisation-Environment (T-O-E) framework is widely used within the
field of information systems and was proposed by Tornatzsky and Fleisher in 1990, to
understand how different factors influence organisations during the adoption of a technology
(Awa et al. 2017). For the paper, the definition of adoption in the context of BI involves the de
facto adoption, initial BI-system usage, users’ intention and satisfaction, as derived from Ain
et al. (2019). The term “implementation” will be used interchangeably with “adoption”.

Furthermore, the framework Integrated Technology-Organisation-Environment was proposed
by Awa et al (2017) as a complement and extension of the original T-O-E framework with the
addition of the concepts task and individual, derived from the frameworks TTF
(Task-Technology-Fit) and UTAUT (Unified Theory of Acceptance and Use of Technology).
As the latter theories were often used combined with T-O-E in research within the IS field,
Awa et al. (2017) found that there was a need for integrating these. Through the addition of
the concepts individual and task, a more nuanced understanding of technology adoption is
provided (Awa et al. 2017). The Integrated T-O-E explains the implementation and usage of
new technologies within an organisation through the influence of the factors Technology,
Organisation, Environment, Task, and Individual (Awa et al. 2017). As stated by Awa et al.
(2017) the T-O-E framework is more of a high-level theoretical framework, as it facilitates the
understanding of adoption behaviour for high-level attributes. Instead of focusing on the
individual level factors, the organisational level factors are of value for T-O-E. However,
when adding the individual and task context, the theory is fitting for the paper in order to
understand the experience of implementing BI. In conclusion, utilising the Integrated T-O-E
framework helps the paper identify important factors from the perspective of employees in
implementing BI in municipalities for environmental sustainability purposes.
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Funding Financial resources allocated for
working with the implementation.

Jonathan, 2020; Ziemba, 2021;
Keskitalo & Liljenfeldt, 2012

Political powers Political stability and influence
affecting the direction of scope
and allocation of resources

Jonathan, 2020; Krantz &
Gustafsson, 2021

Citizen
participation

Engagement and involvement of
citizens during implementation
and of finalised service.

Jonathan, 2020

Regulatory
frameworks

Rules, guidance and laws
regulating the municipalities.

Jonathan, 2020

Quality of
national
information
infrastructure

Sufficient telecommunications and
landlines nationally.

Jonathan, 2020
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2.7.1 Technology context

The first context within the Integrated T-O-E framework is technology, addressing how easily
users can control and adapt to new systems (Awa et al. 2017). Additionally, according to
Gangwar et al. (2014) the technology context refers to the factors that impact an individual,
organisation, and industry’s adoption of technology. This includes how well the system fits in
with existing processes, its benefits compared to other options, and its security and reliability
(Awa et al. 2017). According to Awa et al. (2017) the framework focuses on three key factors
within the technology context that have an influence on implementation: how easy the system
is to use (perceived simplicity), how well it works with existing tools (compatibility), and
how valuable it is perceived to be (perceived values). The technology context in this paper
facilitates in understanding the implementation of business intelligence-tools for
environmental sustainability initiatives within municipalities. As using BI-tools for
sustainability has proven to be beneficial according to many scholars (Cheng et al. 2023;
Petrini & Pozzebon, 2009; Ramanathan et al. 2017; Raut et al. 2019; Shi et al. 2023; Zaamer
et al. 2022; Zhang et al. 2022).

2.7.2 Organisational context

The second context within the Integrated T-O-E framework is organisation. According to
Puklavec et al. (2018) the organisational context refers to the formal and informal
organisational factors for communication, control, innovation, and resources that affect the
adoption. Awa et al. (2017) further describe that the factors focus on the availability of
internal resources, social influences, organisational mission, and facilitating conditions. As
well as aspects like company culture, human resource quality, and communication channels
(Awa et al. 2017). Furthermore, the organisational context focuses on three key areas, such as
top management support (TMS), enterprise size and business operations scope (Awa et al.
2017). TMS involves the encouragement provided by top management for technology
adoption within the organisation, as TMS’s decisions and behaviours significantly influence
technology adoption through establishment of norms, values, and vision (Awa et al. 2017).
Furthermore, the size of the company as well as the scope of business influences and
determines the possibility of adopting new technologies according to Awa et al. (2017). For
the paper, the organisation context facilitates in understanding the unique dimension of
Swedish municipalities that is distinct to private organisations (Caudle et al. 1991), and in
which the implementation takes place.

2.7.3 Environmental context

The third context within the Integrated T-O-E framework is environment. This context refers
to the domain in which the organisation operates and factors that influence the organisation’s
industry, stated by Salwani et al. (2009). Awa et al. (2017) conclude that the environmental
context consists of two different factors, specifically normative pressure and mimetic
pressure. Normative pressure stems from demands by trading partners and customers, legal
frameworks, and government agencies, all of which influences decisions related to adoption
(Awa et al. 2017). Additionally, according to Awa et al. (2017) interorganisational influences
like grants and technical assistance also play crucial roles, as ignoring these factors can result
in penalties and missed business opportunities. In contrast, mimetic pressure stems from the
fact that organisations consciously observe other organisations and mimic their actions to
remain competitive (Awa et al. 2017). In the context of municipalities, staying competitive is
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not as relevant. However, municipalities might still adopt similar strategies and technologies
as their peer municipalities when these have been proved successful. Therefore, the
environmental context facilitates in understanding the circumstances surrounding Swedish
municipalities, as these once again are different compared to private organisations.

2.7.4 Individual context

The fourth context in the Integrated T-O-E framework is the individual context. As
emphasised by Awa et al. (2017), organisations are influenced by the cognitive assumptions of
its decision-makers, which shape the organisations’ strategic and tactical focus. Hence, the
adoption of enterprise-level innovations is heavily influenced by the attitudes, perceptions,
motivations, and individual differences of decision-makers. Furthermore, the authors declare
that the integrated framework includes two factors for the individual context, namely social
influence and hedonistic drives. Social influence is about subjective norms and revolves
around the enhancement of an individual’s image and social status. Hedonistic drives on the
other hand, revolves around an individual’s calculations of alternative options and then
investment in the one most gratifying. As initiatives within municipalities often are initiated
middle-up (Caudle et al. 1991; Digg, 2022a), the individual’s engagement within
municipalities are important concerning implementation within municipalities. For the paper
the individual context will facilitate understanding the social and individual aspects that
surround the employees of the municipalities.

2.7.5 Task context

Lastly, the fifth context in the Integrated T-O-E framework is the task context. According to
Awa et al. (2017) the dimension of task demonstrates how technology aligns with the
complexity and interdependencies of tasks. Matching task demands with technology
capabilities is found to positively impact the adoption of innovations (Awa et al. 2017). When
technology falls short of task requirements, it is less likely to be adopted, as it may not
contribute to gaining a competitive edge (Awa et al. 2017). The authors specifically posit two
factors for the task context task, precisely task complexity and task interdependence. Task
complexity refers to the intricacy involved in completing tasks and understanding their
relationships. Task interdependence, on the other hand, measures the degree of connectivity
between tasks and organisational units. As there is a complexity in working with tasks related
to environmental sustainability (Piotrowicz & Cuthbertson, 2009; Gholami et al. 2016), might
this affect the use of technologies. Additionally, while municipalities often need to cooperate
cross-sector regarding sustainability tasks (Krantz & Gustafsson, 2021), might this create an
interdependence of tasks and motivate the use of a sophisticated technology, such as BI-tools.
Consequently, the task context will facilitate understanding the environmental sustainability
tasks and operations that the municipalities want to accomplish with the help of the BI-tools.
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Figure 2.1: Framework Integrated Technology-Organisation-Environment (Awa et al. 2017)

The Integrated T-O-E framework has been declared to be adaptable, as it enables the inclusion
of other suitable factors depending on the context of a specific technology (Lautenbach et al.
2017; Awa et al. 2017). For example, the T-O-E framework has been used in previous
empirical studies to understand BI&A adoption, such as risks involved in adoption and
determinants for big data analytics adoption (Ramanathan et al. 2017; Stjepić et al. 2021;
Lautenbach et al. 2017; Puklavec et al. 2018). Because of the adaptability as well as the extent
usage of T-O-E within the IS field, the theory is deemed to be of value for the interpretation of
the empirical material in the thesis.

Specifically, through the usage of the theoretical framework Integrated T-O-E, the adoption
and implementation of BI-tools within municipalities will be studied. Furthermore, the
context for where the implementation of the technology is taking place affects a successful
adoption and requires that different factors are considered (Awa et al. 2017). To uncover the
experience of implementing BI for environmental sustainability in the context of
municipalities, these specific factors need to be addressed in this specific context. There is
therefore a need for further research to capture these determinant factors for technology
adoption regarding business intelligence in both a municipal and sustainability context.

2.8 Theoretical Framework

To create a comprehensive theoretical framework to guide the interpretation and analysis of
our empirical data, we integrated the identified CSFs from our literature review (see Table
2.2) with the Integrated T-O-E framework. Hence, together with the established factors from
the theory Integrated T-O-E, the identified critical success factors (see Table 2.2) were
combined into the finalised list of CSFs (see Table 2.3). The theoretical framework is used to
interpret and analyse the results of the empirical material with the aim to understand the
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experience of implementing business intelligence for environmental sustainability within
municipalities in Sweden. The declared factors are specific for the implementation of business
intelligence tools for environmental sustainability initiatives within municipalities and will be
used as qualitative measurements to explore the success of implementing BI-tools within our
targeted municipal context. Specifically, the CSFs will be used as a basis for gathering, as
well as analysing the empirical material.

Table 2.3: Critical Success Factors Integrated with Integrated T-O-E Framework
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T-O-E concept CSF References

Technological Perceived simplicity Awa et al. 2017

Compatibility and
interoperability

Awa et al. 2017; Jonathan,
2020

Perceived values Awa et al. 2017

Data architecture and
infrastructure

Jonathan, 2020; Sharda et al.
2018; Yeoh & Popovič,
2016; Goede, 2021

Data quality and integrity Jonathan, 2020; Yeoh &
Popovič, 2016; Ziemba,
2021

Data security and
compliance

Jonathan, 2020

Organisational Cooperation cross-sector Joukhadar et al. 2023;
Keskitalo & Liljenfeldt,
2012; Krantz & Gustafsson,
2021

Top management support
(TMS)

Awa et al. 2017; Goede,
2021; Jonathan, 2020; Raut
et al. 2019; Sharda et al.
2018; Yeoh & Popovič,
2016; Ziemba, 2021

Size of municipality Awa et al. 2017

Organisational culture Sharda et al. 2018; Jonathan,
2020; Zaamer et al. 2022;
Ziemba, 2021

Balanced, qualitative team
and experts

Goede, 2021; Yeoh &
Popovič, 2016; Zhang et al.
2022
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Change management Goede; 2021; Jonathan,
2020; Yeoh & Popovič,
2016; Ziemba, 2021

Scope and alignment
IT-business

Awa et al. 2017; Sharda et
al. 2018; Yeoh & Popovič,
2016; Jonathan, 2020

Environmental Funding (normative) Awa et al. 2017; Jonathan,
2020; Ziemba, 2021

Political powers (normative) Awa et al. 2017; Jonathan,
2020

Citizen participation
(normative)

Awa et al. 2017; Jonathan,
2020

Regulatory frameworks
(normative)

Awa et al. 2017; Jonathan,
2020

Quality of national
information infrastructure
(normative)

Awa et al. 2017; Jonathan,
2020

Mimetic pressure Awa et al. 2017

Individual Social influence (individual
motivation & middle-up
initiated)

Awa et al. 2017; Caudle et
al. 1991; Digg, 2022; Goede
2021; Sharda et al. 2018;
Yeoh & Popovič, 2016

Hedonistic drive Awa et al. 2017

Task Task complexity Awa et al. 2017

Task interdependence Awa et al. 2017
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3 Research Design

This chapter presents the research design of the proposed research. Firstly, the research
philosophy of the thesis is presented, followed by the research approach. Secondly, the search
strategy for the literature collection is presented. Thirdly, the data collection methods and the
data analysis methods are presented. Lastly, the chapter ends with considering the underlying
ethical considerations, as well as the scientific quality of the research paper.

3.1 Research Philosophy

The research philosophy used when conducting research affects how the researcher
understands and observes the world (Lee, 2004) as well as how knowledge is acquired
(Hassan & Mingers, 2018). Additionally, it has been argued that the field of IS research is not
about the artefacts of information technology alone, but the context in which these artefacts
exist (Lee, 2004). Hence, establishing the research philosophy for this thesis is important in
order to understand its content. The elements of research philosophy are ontology and
epistemology and together they form a paradigm for the thesis’ constellation of beliefs, values
and techniques (Hassan & Mingers, 2018). The ontological worldview (Lee, 2004) used for
this thesis is based on the constructionist perspective, which posits reality as socially
constructed and subjective where the context of IS is important (Goldkuhl, 2012). Related to
this thesis, this means understanding the adoption of BI in municipalities for environmental
sustainability and what meanings are associated with the different concepts comprising the
intersection between municipality, sustainability, and BI. Understanding the concepts of BI
and sustainability is important and can differ from municipality to municipality, as well
depending on each respondent being interviewed.

Secondly, epistemology is the theory of knowledge and implies how we acquire knowledge
(Hassan & Mingers, 2018), hence it implies what theoretical perspectives to use when
conducting research (Hassan, Mingers & Stahl, 2018). As this research study is undertaking a
qualitative approach, where employees of municipalities are interviewed with the aim to gain
a deeper understanding of their thoughts regarding a certain subject, the interpretivist
approach was the one that was being used as a paradigm for the study. In the context of our
research, interpretivism facilitated in understanding that people and artefacts differ from the
physical reality and further that human action involves attaching meaning to said artefacts,
which makes them more complex to study (Lee, 1991). As this study focuses on obtaining an
understanding of the interaction between employees, organisation, and the technological
artefact they are utilising, interpretivism facilitated when seeking to understand the meaning
that had been associated with the field of study for the thesis.

In comparison, the contrast paradigm positivism separates meanings from facts, whereas this
study regards meanings as what constitute facts, which corresponds more to interpretivism
(Recker, 2013). Additionally, the study interpreted individuals as different beings with their
own perspective and position on one and the same phenomena, and that these different
insights together will contribute to knowledge for the thesis. Hence, as positivism is not
sufficient to understand the social reality within IS, interpretivism is a better choice (Lee,
1991). Regarding another paradigm pragmatism, this paradigm focuses on constructive
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knowledge which can be used for action, while interpretivism focuses on data from qualitative
research of interest to investigate (Goldkuhl, 2012). The latter was deemed to be more
appropriate in comparison, as it prioritises the exploration of meanings, interpretations, and
perspectives, which are essential for capturing the complexities of our research topic within
its context.

3.2 Research Approach

The research question concerns, “what factors do municipal employees perceive as critical to
the successful implementation of BI for environmental sustainability initiatives?”. As this
involved gathering in-depth empirical data to understand how municipalities utilise BI&A in
environmental sustainability initiatives, a qualitative method was chosen for the research
approach. Additionally, the qualitative method enhanced the exploration of key factors, as it
facilitated the inquiry of respondents' perspectives, feelings, and thoughts, which are crucial
for understanding the intricacies involved and uncover the emergent meaning that the
participants have to clarify a phenomenon from multiple perspectives. Additionally, the
research question aims to understand a phenomena in real-life context, which is in line with
Recker (2013). Specifically, qualitative research involves looking at “why” and “how” in a
certain context (Recker, 2013). Even though the research question of the paper explores
“what” factors facilitate a successful implementation, a foundational understanding is first
obtained through exploring “why” municipalities decided to adopt BI&A for environmental
sustainability initiatives and “how” the employees experienced the implementation of BI
process. This further indicates the motivation to conduct the research in the contextual setting
where the phenomena occur, which is one of the principles of qualitative research (Recker,
2013). Additionally, as the study explores key factors with the help of the Integrated T-O-E
framework with the aim to further contribute to this specific discourse, the qualitative method
facilitates because of its exploratory and holistic nature (Recker, 2013).

However, qualitative research also presents some challenges, particularly in terms of
generalizability and reliability (Recker, 2013). Qualitative research uses smaller, more
contextualised samples, making it harder to generalise or replicate the findings compared to
quantitative research (Recker, 2013). Consequently, as the study has a sample size of five
municipalities, the results might not be applicable to all other municipalities in Sweden.
Furthermore, the data is subjective and therefore it might have issues with reliability (Recker,
2013). This was considered and handled in a separate section. Despite these challenges the
qualitative method was considered a more appropriate choice, because the primary objective
of the study was to gain in-depth knowledge about how municipalities adopt BI&A for
environmental sustainability initiatives from the employee’s perspective.

3.3 Search Strategy

A literature review was conducted using the scholarly databases accessed through Lund
University Library’s website. To find corresponding databases to the information systems
field, we searched by the subject Business and Economics and then Information Systems.
Several databases were used, among others Emerald, ACM, Elsevier, and Springer. In
addition, Web of Science and Google Scholar were used to perform the literature search.
When conducting the literature review the following search terms were used: environmental
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sustainability, green IS, business intelligence, business analytics, local governance, public
sector, municipality, government, TOE-framework, and climate change. Furthermore,
acronyms such as BI and BA were also used when searching. The search terms were used in
the identified electronic databases as both simple search strings, as well as with the Boolean
operators AND/OR to find information in the selected field of study.

Moreover, the criteria for the literature review are as follows, previous research should
primarily be published within the last seven years, i.e., from 2017 onwards, and it should be
written in English. Other languages will mostly be excluded as they are not considered
relevant or useful for the study. Older research material can be beneficial as this form the
foundation for the current discourse in the field, and might fill gaps where there is less
studies, however newer research is still prioritised for its relevance and currency.
Furthermore, other sources considered to be grey literature are also used in order to explore
the contextual concepts of both sustainability and local government within Sweden. For
example, IPCC, SKR, and OECD.

When conducting the literature review, the literature search results were evaluated through
first reading the abstracts as well as the conclusions. If these were deemed relevant for the
thesis, the rest of the article was read. Articles from the senior scholar’s list of premier
journals were prioritised when conducting the literature review. Additionally, looking at
articles’ number of citations gave us an indication of the popularity of each article.
Furthermore, peer-reviewed articles were also prioritised in the literature search.

The following table (Table 3.1) is based on the concept matrix proposed by Webster and
Watson (2002). From the literature review, three main concepts have been identified, each
with its own set of detailed sub-concepts.

Table 3.1: Concept Matrix for Literature Review

Concept Detailed concept Reference

Sustainability Green IS vs Green IT Chen & Roberts, 2023;
Loeser et al. 2017; Shi et al.
2023

Sustainable development
and environmental
sustainability

Goodland, 1995; Kuhlman
& Farrington, 2010; UNDP,
n.d.; UN General Assembly,
2015; WCED, 1987

Business Intelligence BI Appelbaum et al. 2017;
Ashrafi et al. 2019; Cheng et
al. 2023; Gillon et al. 2014;
Sharda et al. 2018; Shi et al.
2023; Sharma et al. 2022;
Wixom & Watson, 2010;
Zaamer et al. 2022;
Chatterjee et al. 2024
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Critical Success Factors for
BI implementation

Ain et al. 2019; Goede,
2021; Petrini & Pozzebon,
2009; Raut et al. 2019;
Sharda et al. 2018; Yeoh &
Popovič 2016; Ziemba, 2021

BI and sustainability Cheng et al. 2023; Muntean,
2018; Petrini & Pozzebon,
2009; Ramanathan et al.
2017; Raut et al. 2019; Shi
et al. 2023; Zaamer et al.
2022; Zhang et al. 2022

Municipality Local government and
municipality

Digg, 2022a; SKR, 2022;
SKR, 2023a; Carlsson et al.
2023; SKL, 2019

Municipal work for
sustainability

Yasmeen et al. 2020; Krantz
& Gustavsson, 2021; Zhang,
2022; Estevez et al. 2013

Technology adoption within
government

Pang et al. 2014; Caudle et
al. 1991; Chen 2017; SKL,
2019; OECD, 2019

Opportunities with BI for
sustainability within
municipality

IBM, 2020; Allam &
Dhunny, 2019; Joukhadar et
al. 2023; Chen et al. 2012;
Ziemba, 2021; Estevez et al.
2013; Krantz & Gustafsson,
2021

Challenges with technology
adoption

Caudle et al. 1991;
Joukhadar et al. 2023;
Keskitalo & Liljenfeldt,
2012; Kranz & Gustafsson,
2021; OECD, 2019

Critical success factors for
technology implementation

Caudle et al. 1991; Digg,
2022a; Krantz & Gustafsson,
2021; Jonathan, 2020;
Ziemba, 2021; Zhang et al.
2022

Differences government and
private organisations

Carlsson et al. 2023; Caudle
et al 1991; Twizeyimana &
Andersson, 2019
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3.4 Data Collection Methods

The chosen data collection method for this thesis is interviews, which is supported by Recker
(2013), who emphasises that interviews are appropriate for qualitative research with an
interpretive approach. Additionally, according to Schultze and Avital (2011) qualitative
research enhances data quality, resulting in more in-depth insights and improved theorising in
the IS research field. Furthermore, the thesis required in-depth information about the
respondent’s feelings and perception about implementing BI&A regarding environmental
sustainability initiatives. Hence, interviews were the suitable choice for collection of data
since they are effective at capturing this kind of information (Patton, 2015). Additionally,
interviews are the most used method in qualitative research, and it enhances the credibility
and has a positive influence on the IS research field (Schultze & Avital, 2011).

3.4.1 Selection

The selection criteria for respondents was that they should work within a municipality in
Sweden with implementing BI&A for environmental sustainability initiatives. Some
respondents might be in the beginning of the adoption and some respondents might be in the
end of this undertaking. The process of the selection of respondents began with emailing SKR
for contact details for all the municipalities in Sweden. SKR provided an Excel spreadsheet
containing the contact information, including telephone numbers and email addresses for all
municipalities in Sweden. Next, the 12 biggest municipalities were contacted according to
SCBs (2024) list of the 50 largest municipalities in Sweden. This decision assumed that larger
municipalities, with more resources, are more likely to implement BI&A in their
environmental sustainability initiatives compared to smaller municipalities. The fact that only
big municipalities are participating in the study creates a contextual difference in comparison
to smaller municipalities, who might experience the implementation differently. Out of the 12
municipalities that we contacted, the municipalities that answered positively that they worked
with BI-tools for environmental sustainability we further contacted. After contacting each
municipality, they forwarded us onto an appropriate contact person that met our selection
criteria, to whom we further described our research and provided an informed consent form.
For confidentiality reasons, the names of the respondents were changed to anonymous
representative names. See information of the finalised selected respondents and municipalities
in Table 3.2, with information about the size of each municipality derived from SCB (2024),
duration of the interview, role of the respondent, and appendix with transcription.

Table 3.2: Information of Participants and Municipalities

Respondent Municipality Size of municipality Time (min) Role

R1 Jönköping 146 161 51 Environmental
Strategist

R2 & R3 Helsingborg 151 306 60 Executive of
Environmental
Strategist,
Environmental
Strategist
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R4 Lund 130 288 57 Environmental
Strategist

R5 Göteborg 604 616 51 IT- and Digitalisation
Strategist

R6 Malmö 362 133 83 Environmental
Strategist

3.4.2 Interview guide

An interview guide was created to serve as a guidance, ensuring that the interview will cover
the right and necessary information (Patton, 2015). The interview guide can be viewed in
Appendix 1. Furthermore, the interview guide is based on the theoretical framework, which
consists of the Integrated T-O-E framework with the critical success factors identified from
the literature review. Additional questions were added in the beginning and the end to gain
insight into some basic information regarding the implementation. Additionally, the interview
was semi-structured, where the researchers posed questions from a prepared list and had the
flexibility to ask additional questions when needed (Recker, 2013). Therefore, we were able to
uncover new and deeper insights about the respondents’ perspectives on the implementation
of BI&A within municipal environmental sustainability initiatives. This ensured that
important information, which might not have been collected through structured interviews,
was gathered during the interview.

3.4.3 Research Setting

The research was conducted in the context of Swedish municipalities. Municipalities
represent the local level of democracy in Sweden, following the regional level (regions) and
the national level (parliament) (SKR, 2021). In Sweden there are 290 municipalities serving
the community and citizens in diverse ways (SKR, 2022). Within these municipalities, various
departments are responsible for overseeing the services for citizens, including preschool,
school, social services, and elderly care, which are mandated by law (SKR, 2023a). Other
services are discretionary and decided upon by local politicians, who are directly elected by
the municipality’s citizens (SKR, 2023a). Today, municipalities also stand responsible for
working for sustainable development (Yasmeen et al. 2020; Krantz & Gustavsson, 2021;
Zhang, 2022; Estevez et al. 2013), and utilising data can facilitate this work (IBM, 2020;
Allam & Dhunny, 2019; Joukhadar et al. 2023). Consequently, some municipalities in Sweden
are starting to use technologies such as business intelligence for their environmental
sustainability initiatives and a majority are in the earlier stages of their adoption journey
(Digg, 2022b; Ripgården, 2021). Hence, we concluded that this research setting would be
appropriate and valuable to explore in the intersection with environmental sustainability and
business intelligence.

3.4.4 Interviews

Concerning the setting of the interviews (Bell et al. 2019), five interviews were conducted
through synchronous online interviewing where a face-to face interaction occurred through a
web camera. As established by Bell et al. (2019), there are benefits of conducting interviews
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online, such as time savings, flexibility, and convenience, both for the respondents and for the
researchers. However, there are some disadvantages with conducting interviews online, for
example in terms of connection problems (Bell et al. 2019). Still, this was proven not to be a
prevalent issue when conducting the interviews with the respondents. Furthermore, in contrast
to these four interviews, the fifth interview was conducted face-to-face as the interview took
place in Lund, where the respondent worked and the researchers conducted their research,
making this interaction convenient for the purpose of the interview.

When it comes to the actual interviewing, the interviews always commenced with some small
talk, as well as expressing our thanks to the respondents for participating. Additional
questions could then be raised concerning the participation, or the beforehand provided
informed consent form. Thereafter general, foundational questions related to the topic were
asked, as proposed by Recker (2013). Doing this, the empirical material received the context
needed for the BI implementation within the municipalities, in addition to the reflections in
regards to the CSF. After the reflections regarding the CSF had been made, additional general
questions were asked once again, winding up the interviews, which were also emphasised by
Recker (2013). All of which can be viewed in the interview guide (see Appendix 1).
Furthermore, as the study combines inductive and deductive reasoning, leaning towards
abductive reasoning, new critical success factors could be identified in the empirical material.
These factors were subsequently added to the list (see Table 3.4) and could be integrated into
the interview process.

3.5 Data Analysis Methods

3.5.1 Transcribing

The interviews were documented on recordings through mobile phones so that the
interviewers could be fully concentrated on the interviews themselves, without having to take
notes at the same time (Bell et al. 2019). The recordings were then transcribed using the
artificial intelligence tool Whisper, which functions by converting audio files into printed text.
Whisper is an automatic speech recognition system that has been trained on large datasets,
which results in high accuracy and quality (OpenAI, n.d.). To verify the accuracy of the
transcriptions, shortly after conducting the interviews we listened to the audio files and
reviewed the corresponding texts. As a result, some words and sentences were corrected,
removed, or added to correctly correspond with the audio files and maintain the quality of the
transcription. Furthermore, to ensure the confidentiality of the respondents, any information
that posed a risk in this regard was replaced with an "X" in the transcriptions.

3.5.2 Coding

As emphasised by Recker (2013), deduction tests concepts derived from theory using new
empirical data. The study used the theory Integrated T-O-E for the purpose of predefining
concepts and to identify patterns in the collected data and draw conclusions based on the
literature (Oates et al. 2022). However, as emphasised by Oates et al. (2022) the study was
also open to find new themes if these presented themselves. Therefore, the study is leaning
more towards abductive reasoning (Patton, 2015), as predefined factors led the research, but

– 31 –



Business Intelligence for Environmental Sustainability Lyvall and Persson

the data collection involved gathering real-world experiences and analysis covered the
predefined factors as well as finding new ones. Moreover, after the data was collected, coding
was conducted using template analysis, along with colouring and labelling, which are suitable
for unstructured qualitative data (Patton, 2015; Recker, 2013). Therefore, a template was
created for the analysis based on the theoretical framework, see Table 3.3. This simplified the
process of analysing data because it was easier to identify patterns. The coding method
described by Recker (2013) involves labelling, tagging, naming, and colouring pieces of data,
see Table 3.4 for colour codes. Hence, the researchers independently coded the transcribed
material, through colouring and tagging based on the categorisation of colours template (see
Table 3.4). Thereafter, the codes were cross-checked to ensure consistency and accuracy, and
to mitigate potential biases and error. Furthermore, the template analysis and coding
techniques provided an overview of the empirical data and facilitated the process of
analysing.

Table 3.3: Template for Coding Analysis

Row Person Content CSF

Table 3.4: Categorisation Colours

Colour Category for analysis CSF

Technology Perceived simplicity,
Compatibility and
Interoperability, Perceived
values, Data architecture and
infrastructure, Data quality
and integrity, Data security
and Compliance

Organisation Cooperation cross-sector,
Top management support,
Size of municipality,
Organisational culture,
Balanced, qualitative team
and experts, Change
management, Scope and
Alignment IT-business

Environment Funding, Political powers,
Citizen participation,
Regulatory frameworks,
Quality of national
information infrastructure,
Mimetic pressure
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Individual Social influence, Hedonistic
drive

Task Task complexity, Task
interdependence

New CSF Available technology,
Available time,
Governmental support

3.6 Ethical Considerations

There are some ethical issues and challenges when conducting qualitative research. As the
data collection for this study was made through interviews, this will specifically be looked
upon. The reason for conducting interviews is to gain a personal, interpersonal, and in-depth
picture of the participants, which is more intrusive than for example quantitative studies
(Patton, 2015). When interviewing the respondents for the study an interaction between the
participant and the researchers occurred. Prior to the interview, there was an awareness that
this interaction can evoke feelings and thoughts for the participants, and impact participants in
ways which beforehand were hard to comprehend or foresee (Patton, 2015). As the purpose of
the data collection clearly indicates that the gathering of data is what is of importance, not to
affect the participants, it was crucial to keep certain considerations and guidelines in mind
when conducting the research (Patton, 2015).

Firstly, the purpose of the study was concisely and clearly declared both before and during the
interview, so that the respondents understood and could agree to the participation.
Specifically, an informed consent form was sent out to the respondents with email a couple of
days before the interview. The informed consent form declared the purpose of the study as
well as the possible risks associated with participation. When preparing for the interviews,
confidentiality was evaluated so that the ethical and legal dimensions were apparent and
followed. In the informed consent form, the participants were informed of their confidentiality
in the research, as their names will be disguised (Patton, 2015). The participants were further
informed through the informed consent form what information will be asked of them and that
their participation could end whenever they wished without questions asked or it affecting the
relationship with the interviewers (Wiles, 2012). As the interviews were also to be recorded,
consent was asked for in the informed consent form (Wiles, 2012). Finally, during the period
of interviews the researchers commenced the interviews with asking for questions regarding
the informed consent form, as well as repeating the purpose of the study and explaining once
again that the interview was to be recorded.

3.6.1 Role of the researchers

It is said that the greatest risk in social research is both the researchers’ as well as the
participants’ emotional well-being (Wiles, 2012). The researchers therefore paid attention to
their own participation and interaction throughout the process, and if risks or challenges arose
then these were dealt with in companionship with the co-researcher. Further, the researchers
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avoided dwelling into the role of a therapist or judge when conducting the interviews, while at
the same time trying to be responsive and supportive to the experiences of the participants
(Patton, 2015). However, as the study in question does not deal with heavy issues, this was
not a problem for the researchers. Regarding the interaction between the participant and the
researchers, the researchers were careful when inquiring about the participants' experiences,
not to push too hard for information which can be sensitive for the participants (Patton, 2015).
Finally, we recognise the inherent potential for bias when conducting qualitative research,
encompassing both the collection of empirical material and the interpretation of data. While
we have taken steps to mitigate this bias through the grounding of our analysis in the
theoretical framework and in literature, we have remained attentive to the influence of
subjective perspectives. In addition, we acknowledge a prior acquaintance between one of the
respondents and one of the researchers, to remain transparent about these potential influences
and their impact on our findings.

3.7 Scientific Quality

When conducting research within social science it is important to use the correct
measurements to be able to measure the social constructs sufficiently (Bhattacherjee, 2012).
Since this paper is undertaking a qualitative approach, the measurements must be kept in mind
so that they are both reliable and valid. Both are needed to make sure that the measurements
of a certain construct are adequate (Bhattacherjee, 2012). Firstly, reliability refers to what
extent the measures used for this thesis are consistent and dependable, so that you would get
the same results depending on the measurement (Bhattacherjee, 2012). This makes sure that
the study is repeatable, so that its implications can be further studied and enhanced (Bryman
(2016). Quantitative measures can be used to enhance reliability (Bhattacherjee, 2012),
however since this was not relevant for the paper other precautions have been taken. For
example, ambiguous items were avoided in the measures during data collection
(Bhattacherjee, 2012). This means that before the interviews were conducted, clear questions
were stated based on our theoretical framework. Additionally, during the interviews the
researchers encouraged the participants to voice possible uncertainties that they had prior to
the interviews and as the interviews were conducted. Furthermore, the definition of business
intelligence was also declared in emails sent to the participants and once again during the
interviews, to ensure consensus of the term. The above mentioned precautions made sure that
the participants, to a certain extent, could answer and understand the questions equally, which
heightened the reliability (Bhattacherjee, 2012; Bryman, 2016).

Further regarding validity, Bryman (2016) divides validity into internal and external. Internal
means that there is a connection between observations and theoretical ideas (Bryman, 2016).
The researchers used coding, to be able to analyse and interpret the interviews in an adequate
way. Through the usage of the existing theory Integrated T-O-E within the field of IS,
combined with critical success factors derived from the literature, correspondence between
the observations and theoretical ideas was strengthened. The framework used, facilitated that
the right questions and therefore the right area was investigated. External validity concerns if
the results of the study can be generalised to a group of people beyond the participants taking
part in the study (Bryman, 2016). This connects to transferability, i.e. if the findings can be
applied to other contexts (Bryman, 2016). As the study includes municipalities that are
implementing and using various BI-tools as well as having various experiences with said
tools, it can be argued that the study gives an indication of the current discourse regarding
environmental sustainability and business intelligence in the context of municipalities.
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However, the sample size of six respondents indicate that a general truth cannot be obtained.
Although, after the six respondents had been interviewed, patterns could be detected in the
collected material and therefore a certain saturation had been reached. Furthermore,
ecological validity regards the naturalness of the approach, making sure that the findings are
applicable to people’s everyday lives (Bryman, 2016). For the study the participants were able
to choose their own setting for the interviews, as for virtual or face-to-face. As most of the
respondents did not occupy themselves in circumstance to Lund, most of the interviews were
conducted virtual and the participants could participate in a setting of their liking and
convenience.

Finally, Bryman (2016) touches upon the fact that there are some challenges with a qualitative
approach. Firstly, that it deviates towards subjectivity, while the findings rely on the
researchers’ view who handles the material. This was considered during the process of the
research, specifically as the researchers addressed the undertaking of the constructivist and
interpretivist perspective. Secondly, that the research is difficult to replicate, as the interviews
are semi-structured, and that there are no firmly set procedures to be followed, with a lack of
transparency regarding what the researchers did (Bryman, 2016). However, as our research
aimed to address the multiple viewpoints and interpretations of the participants, and as we
throughout strived for transparency in our methodology, so that it is dependable and
trustworthy (Oates, 2022).
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4 Results

This chapter presents the empirical results from the data collection and follows the structure
of our theoretical framework (see Table 2.3). The empirical results are supported by citations
from the participants (see Appendices 3, 4, 5, 6, and 7).

4.1 BI-tools Within Swedish Municipalities

When interviewing six employees from Swedish municipalities, various examples of BI-tools
were mentioned, see Table 4.1. Some tools are purely used for environmental sustainability
purposes, while some have a different purpose but have additional modules or features which
address the environmental sustainability aspect. Furthermore, the municipalities were at
different stages in the implementation of BI-tools. Jönköping municipality differed from the
others, having successfully implemented the entire tool (R1:97). Meanwhile, the remaining
municipalities were in the process of implementing the tools.

Table 4.1: BI-tools within Municipalities

Tool Municipality Description

ClimateView Helsingborg, Lund, Malmö Facilitates how local
governments work with
sustainability (ClimateView,
n.d.)

Carbon Intelligent System Jönköping Calculate and analyse
climate impact for
organisations (Svalna, n.d.)

Futureprofeed Lund Measure and analyse carbon
footprint for organisations or
cities (Futureproofed, n.d.)

Google environmental
analytics

Lund Free data tool that helps
cities measure emissions
(Google, n.d.)

Miljöbarometern Helsingborg, Malmö Climate reporting tool
(Miljöbarometern, n.d.)

Spend/purchase analysis tool Jönköping, Lund, Malmö Relate costs to their climate
impact (R1:6; R6:27).

Stratsys Helsingborg, Göteborg,
Malmö

A business management
system featuring an
integrated climate module
(R2:17).
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Sustainable Advantage Lund BI-system that specifies in
measuring the Agenda 2030
goals (Sustainable
Advantage, n.d.)

4.2 Technology Context

4.2.1 Perceived Simplicity

The responses in terms of the perceived simplicity of the BI-tools were varied. Some
respondents believed that the tool was very user-friendly despite challenges in accurately
categorising data into the tool (R1:16). Also, R5 from Göteborg municipality expressed that
the BI-systems were not perceived as complicated (R5:12). However, respondent R2 from
Helsingborg municipality expressed that the BI-tool ClimateView that they were testing was
very advanced and difficult to use, mainly because of the interface that was very complicated
(R2:35). Also, the system Stratsys, which both Helsingborg and Malmö used, was not found
to be easy either (R2:35; R6:19). Respondent R3 underscored that the people working with
the tools are not satisfied as it requires some time to make it work (R3:36). R4 also mentioned
that the BI-tool ClimateView was very complicated, mainly because it consists of many
elements according to the respondent (R4:29). Also, the spend analysis tool was according to
respondent R4 more complicated than they thought because of how it was integrated with
other systems (R4:29). However, Sustainable Advantage, another system that was used within
Lund municipality was perceived as easy to use once you had learned its features (R4:29).

4.2.2 Compatibility and Interoperability

Concerning compatibility and interoperability within the municipality, the responses of its
importance for implementation vary. Some respondents mentioned that the BI-tools they are
using are not at all integrated with their current systems, making the adoption of the tools
easier (R1:14). For example, the tool ClimateView that many of the municipalities use or are
currently testing, is not integrated with the municipalities’ existing systems (R2:47; R4:31).
However, Jönköping municipality aimed to integrate the environmental aspects into their
financial BI-system (R1:22). Furthermore, at Helsingborg municipality the tool Stratsys has
an environmental module, and the respondent believed that that would be an easy integration
to make (R2:47). Similarly, respondent R5 from Göteborg municipality expressed that the tool
Stratsys with financial and personnel data could easily connect environmental data into the
systems (R5:58).

Meanwhile, R4 mentioned that the municipality's spend analysis tool has not yet been made
compatible or synchronised with other systems and not until full synchronisation is achieved,
valuable data can be accessed, which posed a challenge for the municipality (R4:22; R4:29).
R5 expressed the importance of choosing to integrate the system or not when implementing
BI and further that it is more of a strategic question if they should integrate it or not (R5:58).
In addition, R6 explained that there were mixed experiences with integrating the BI-tools
within different departments, as some departments found the tools to be effective for their
processes while others struggled to integrate them (R6:13).
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4.2.3 Perceived Values

All municipalities expressed that they had expectations for the usage of the BI-tools. For
example, R1 at Jönköping municipality mentioned that they expected the implemented tool to
facilitate their work and demonstrate the municipality's climate impact, which it did (R1:18).
Additionally, the ability to track and visualise the data has resulted in better decision-making
and strengthened the municipality's work with environmental sustainability (R1:18). R6
mentioned the aspect of time, emphasising that technology facilitates in gaining
comprehensive insights in a short amount of time (R6:19).

Moreover, Helsingborg municipality was not satisfied with their existing systems and
mentioned the need for more integrated data-driven approaches as well as streamlining their
work with environmental sustainability (R2:8; R3:38).

The expectation is that it will streamline our work so that we don't have to look for
information within the organisations or outside. It should only come in at the time you
want. And that the system itself creates analyses by linking different data. So that we
can go forward with nice visualisations and ready-made reports (R3:38).

Additionally, R3 hoped that the data will create insights about their organisation and provide
guidance on which departments need to collaborate on certain issues (R3:40). Similarly, R6
expressed that they needed the tools in order to demonstrate effects and follow-up on their
goals in a comprehensive manner, meaning that visualisation is an important aspect with the
BI-tools (R6:3; R6:9). R5 further noted that their expectation of the BI-system is to have
ownership and control of their data, as well as to be able to facilitate the work within the
municipality (R5:14; R5:10). R2 also said that the tool ClimateView or a climate modelling
service are more universally applicable, and that every municipality or every county
administrative board should have such systems (R2:57). Furthermore, R4 at Lund
municipality expressed that the BI-tools would facilitate the work with sustainability, save
time for the employees, and obtain a better reliability (R4:24).

However, R4 also mentioned that they were often disappointed with the various tools they
implemented, because they probably had slightly unrealistic expectations (R4:105). Similarly,
the respondents from Helsingborg municipality expressed negative feelings for certain
systems (R2:57).

But when it comes to these very municipality-specific issues, you often end up in the
clutches of those who develop these systems and tailor them specifically for certain
operations (R2:57).

4.2.4 Data Architecture and Infrastructure

A majority of the respondents did not believe that architecture and infrastructure had an
influence on the implementation. For example, as the system is not integrated with their
current systems (R1:23). Although, the aspect of architecture and infrastructure was
emphasised as the most important aspect when implementing and adopting BI-systems for R5
from Göteborg municipality (R5:56).

There is a lot of information in Gothenburg municipality that is interesting. To be able
to access it in a structured way, there must be an underlying infrastructure that
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supports this type of data. Above all, perhaps, the collection of data. It is very
important (R5:18).

However, the infrastructure and architecture within the municipalities are somewhat
incomplete. Within Jönköping municipality, the data is in different Excel-files, which is then
sent to the system (R1:24). R3 from Helsingborg municipality said that they have mapped the
current status of the data architecture and infrastructure in Helsingborg municipality and that
they have too many systems, which is problematic and costly (R3:56). Helsingborg
municipality is working on creating a “datafactory” where all data can be collected in one
place to enhance the analysis and quality of the data (R3:56). Similarly, R5 expressed that
they want to own their own data, and additionally that this is not possible with the current
BI-systems on the market (R5:8). Therefore, Göteborg municipality is in the process of
building a data infrastructure to handle and analyse all of their data (R5:6). Likewise, within
Malmö municipality they are working on creating a more comprehensive and integrated
management of their data, compared to their current situation (R6:25).

4.2.5 Data Quality and Integrity

Common for all municipalities is the difficulties with obtaining the quality and integrity of the
data. A majority of the municipalities had access to a lot of environmental data that could be
utilised in the BI-tools. However, this data is dispersed across the municipalities without a
comprehensive understanding of its location, and often saved in various Excel-files (R6:13).
In addition, R6 explained that there is a challenge with ensuring the accuracy and relevance of
the environmental data (R6:11). R2 explained that the climate data is not always up to date,
instead it is always between two to three years old and because of this consistent delay, it
becomes more challenging to observe the effects of their decisions (R2:45). Also within
Malmö municipality they had a similar experience (R6:11). Additionally, while some data at
Lund municipality is regulated and clear, this does not apply to the environmental data as it is
more internally handled and therefore not clearly regulated (R4:39). R5 further emphasised
the importance of quality labelled data.

So, we should know that there is a source of information for the data that is somehow
quality labelled. Maybe quality assured. So that we know what kind of data we are
working with to be able to make the assessment, how essential it will be in an analysis
and decision-making context (R5:18).

Likewise, R6 expressed that they need to work with the structure and transparency of the data,
so that they use it correctly in order for the data to create value within the organisation
(R6:25). Moreover, there are endless major risks with data that is of low quality and they have
procedures when collecting data to avoid this (R5:20). Also, R4 expressed concern that only
one person possesses and understands the emissions data (R4:37). Additionally, R4 said they
have to ensure the quality of the data in ClimateView, because it is not integrated with their
other systems (R4:31). Moreover, R1 expressed that there will always be some errors in the
data, for example because of mistakes in different posts in invoices (R1:30).
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4.2.6 Data Security and Compliance

Most respondents did not believe that data security and compliance had an influence on
implementation. Mainly, as the BI-tools involves working with non-sensitive environmental
data and not personal data, and as they are not integrated with the other systems within the
municipalities (R1:34; R2:59; R4:41; R5:22). Furthermore, respondent R4 mentioned that
while data containing personal information may be sensitive, it is important to note that
almost all data in the systems are publicly accessible and do not include sensitive information
(R4:80).

However, in some cases the municipalities had to take data security into account, for example
when it came to integrating the social aspects of sustainability (R1:34). The respondent from
Malmö municipality expressed that data security is an obstacle, as some data cannot be shared
externally (R6:11).

Sometimes we can use research exemptions and similar methods to gain access to
more specific data. Then we can use it to understand and work internally, but we can't
communicate it externally. [...] It is a bit challenging because you strive to build a
system that should be transparent and open and at the same time, it imposes
limitations. (R6:11)

Additionally, some data in the spend analysis tool might be sensitive, because it contains all
invoices in the municipality (R4:41). R3 also expressed that they need to work more with the
datafactory regarding security factors (R3:60). Additionally, there are some risks with open
data and it might result in some authorities not having open data in the future, making the
accessibility to data more difficult (R3:120).

4.2.7 Available Technology (new)

Common for the municipalities is that, even though they are testing different systems, no
single system is currently able to satisfy the scope that the municipalities currently have for
the tools (R4:12).

You just have to accept that it is not perfect. The data you handle is not perfect either,
so you have to be satisfied. You have to find a level that feels reasonable, in terms of
satisfaction, and then just go with it (R4:101).

Similarly, respondent R6 from Malmö municipality expressed that they struggled to find
technology solutions suitable for their operations (R6:17). Göteborg municipality has faced
challenges in finding the right BI-system for their organisation and has yet to identify a
suitable solution (R5:8). From Helsingborg municipality, R2 expressed that the municipality
sometimes has procured a system incorrectly, as they have only bought something available
and used that (R2:57). Additionally, both R3 and R6 expressed a concern in regards to
procuring a system and thereafter being dependent on that particular system’s solutions and
approaches that are not fitting for the municipality (R3:56; R6:17).

It is a bit scary at this point to choose a system and then be stuck with it forever. When
we know that there are a lot of smart solutions coming in the future (R3:135).
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Further, R3 expressed that even though they found it to be a risk with choosing a certain
system, they also needed to choose one in order to make progress in their sustainability work
(R3:56). However, the tools that Helsingborg municipality have tested have not lived up to
their expectations in regards to the statistics that can be provided, for example displaying
environmental data across an extended amount of time (R2:132).

4.3 Organisation Context

4.3.1 Cooperation Cross-sector

All municipalities worked cross-sector regarding sustainability issues. However, issues with
the silo-based operations were mentioned. For example, R6 from Malmö municipality
expressed this, saying that the silo-based culture within the municipality makes it harder to
capture synergies and work efficiently (R6:9; R6:17).

This is a challenge for us all the time to find that balance. Instead, everyone finds their
own and so we work in the small. That's how it is. So we miss the big picture and can't
put it all together. So I would say that the technology aspect is interesting and
challenging. (R6:17)

Otherwise, sustainability is something all departments should work with within Malmö
municipality, even though the work is coordinated through the project Klimatomställning
Malmö (R6:27). In addition, the different departments individually test different tools, so that
they collectively can build their experiences together (R6:29). Jönköping municipality had a
joint program for sustainability work that gathers the different departments within the
municipality, making the work rather centralised (R1:36; R1:38). Similarly, Göteborg
municipality has an environment sustainability programme where the environmental
management must cooperate with all organisations in the municipality (R5:24). Within Lund
municipality the different departments had main and secondary users that were able to enter
and adjust information in the BI-tool ClimateView (R4:43).

For Lund municipality, the team often needs to seek help from other departments that have
data relevant to climate issues that they need (R4:43). Also Jönköping municipality
cooperated with their technical department when implementing their spend analysis tool
(R1:40). Further, the respondent from Jönköping municipality expressed that sustainability
issues were not only a departmental issue, but something they need to collaborate on (R1:54).
A majority of the respondents expressed the importance of cooperation between different
departments within the municipality to be able to work with the complexity of climate change
and reach the goals (R3:63; R3:65; R6:11).

Something that makes me feel more confident about whether we will succeed in this or
not. It's that I now have colleagues in town who take responsibility for ensuring that
data comes to us too.” (R3:135).

This is further done through cooperation with private organisations within the municipality
(R2:62; R4:49; R6:11) and through climate and energy plans with environmental departments
from other municipalities (R3:63). In addition, some municipalities have environmental
groups, networks, and forums where they can discuss sustainability issues together with
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organisations and departments (R1:36; R5:24). Additionally, the department in which R1
works conducts workshop lectures and inspirational lectures in order to help and support the
other departments (R1:36).

However, for Helsingborg municipality, R2 said that there is no network concerning the
intersection with data management and sustainability (R2:101). Similarly, R6 expressed that
there are networks for sustainability issues, but that the involved cities still work
independently, missing a cooperative and holistic stance (R6:21). R1 explained that other
municipalities use similar tools as them and that Jönköping municipality has talked to other
municipalities about their experiences, as well as pros and cons (R1:64). In addition, through
an organisation called Klimatkommunerna, Jönköping municipality has been able to exchange
information with other municipalities (R1:66).

4.3.2 Top Management Support

When it comes to top-management support (TMS), the experiences on its influence on
implementation are rather uniform in that top-management has not had a significant impact
for the actual implementation (R1:46; R4:53). Instead, it has rather been the approval and
allocation of funds (R1:46). However, many expressed the importance that top-management
had set sustainability development as objectives on the agenda and that this facilitates the
work and support for implementing the tools (R2:74; R5:32; R1:38; R6:29). Respondent R6
emphasised that the work must be anchored from the top-management, in order to create
alignment for the work (R6:35). Also, R2 explained that digitalisation is a strong driving force
for the environmental department in Helsingborg municipality (R2:74).

If we had completely disinterested politicians and management, it would have been
more challenging (R4:59).

However, after the politicians have set the agenda, the departments follow up on this and
choose how they should do it (R5:32). Similarly, in Jönköping municipality, environmental
sustainability issues are handled internally within each department based on the politics
(R1:38). Furthermore, within Jönköping municipality the management teams of the different
departments have been involved in the work when introduced to the results of the tools and
seeing the climate impact each of their departments have (R1:46).

4.3.3 Size of Municipality

All of the participating municipalities are among the bigger ones in Sweden. A majority of the
municipalities found that their size had an impact on the implementation of the BI-tools, for
better or worse. For example, R1 expressed that their size ensured that they had the funds
necessary for the investment of their spend analysis tool (R1:50). Furthermore, R2 expressed
that being a big municipality ensured that they had access to enough people working with
environmental issues (R2:78). However, R3 emphasised that this makes it more difficult to
find correct resources for the project (R3:79).

It can be very challenging to find the right person and to understand where the data is
and who can help you move forward (R3:79).

Furthermore, according to R4 within Lund municipality, testing systems is easier for larger
organisations where there are more resources available (R4:57). Additionally, in smaller
municipalities, individuals may have limited time to dedicate to learning new systems as there
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are other tasks that need to be handled within the municipality (R4:57). In contrast to this, R5
expressed that the size of Göteborg municipality was a challenge for working with
implementing the tools (R5:28).

It is slow-moving. On the other hand, once we decide then, quite a lot happens. We
have a lot of technology that enables things in the basement (R5:30).

Likewise, respondent R6 from Malmö municipality expressed that their size presents
challenges and advantages, as the number of employees generates more costs for licences, and
that it is harder to obtain a holistic view and understanding of their work (R6:31). However,
the size also means receiving more funds, and once the right solutions are found, R6 predicts
a more significant impact (R6:31).

4.3.4 Organisational Culture

All municipalities share a commitment for data-driven decision-making (R3:82; R4:61;
R5:34; R6:33). Respondent R6 clearly emphasises the culture of being fact-based.

It is a professional negligence not to work based on knowledge and data, or to have a
good decision-making basis. If we can not demonstrate how we achieve the goals or
ambitions set by the politicians, then we're not working properly (R6:33).

However, there are still some nuances between the respondents. Respondent R1 from
Jönköping municipality did not believe that culture had an influence on implementation
(R1:52). However, when presenting the results from the spend analysis tool to the
organisation, R1 believed that the departments could more easily comprehend the climate
impact and understand what their responsibility and challenge within the department was
(R1:52; R1:56). And further, that the culture within the organisation facilitated the
understanding of the insights provided by the tool (R1:52).

There is more discussion between departments on common issues on how we can move
forward and reduce emissions. And I believe this tool has definitely supported that.
(R1:54)

In comparison, both Lund and Helsingborg municipality believed that they already had a
strong culture where sustainability issues were worked with (R2:62; R4:59). R4 expressed
that this led to expectations that they should explore new innovations and technologies that
can facilitate the work with sustainability (R4:59). Furthermore, R5 from Göteborg
municipality expressed that there were some problems in regards to the pace in which the
municipality accomplishes tasks affecting the implementation (R5:42). In addition,
respondent R6 explained the presence of organisational barriers within the municipality, as
there are different cultures, tools, and approaches in the different departments (R6:27).

4.3.5 Balanced and Qualitative Team

Most respondents mentioned both the use of diverse competencies within the municipality as
well as external support regarding the BI implementation. In addition, some of the
respondents have even utilised consultants for working with and implementing the BI-tools
(R1:6; R2:71). Common among the municipalities is the collaborative efforts, where different
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competencies have been attained within the municipality. For example, Jönköping
municipality has two environmental strategists working with the BI-tool but is cooperating
with other competencies in different departments, both in regards to environmental and
economic issues (R1:40; R1:42). Within Helsingborg municipality the environmental work is
decentralised so that the environmental strategists are positioned to work with environmental
issues with other employees within the municipality (R2:62). Respondent R2 emphasised the
need for competencies from different departments within the municipality for the BI-solution
to work well (R2:130). Additionally, within Lund municipality the team has representatives
with overarching responsibility, and collaborate with people from other departments adding
their information to the system (R4:47; R4:49). R6 from Malmö municipality mentioned that
there is a lack of expertise today to fully comprehend and utilise all available data (R6:11).

Within the team, R3 emphasised that there has been unity in the importance of finding a
BI-solution to obtain better reporting on the environment and climate (R2:72). Additionally,
for the team in Lund municipality there is a willingness to experiment with new ideas as they
have the expertise and resources for people to take on the responsibilities needed (R4:57).
This is also emphasised by R5 who mentioned that each unit must attain or know the ability to
make information available and share it with the team (R5:26). Furthermore, the digitisation
process poses challenges for employees unfamiliar with the new work processes (R3:129). R1
expressed that there had been some skill development for everyone involved, as well as
creating an understanding for how the municipality operates (R1:86). In addition, some
respondents emphasised the importance of collaboration and unity within the team (R2:130),
R3 said,

It is crucial that I have colleagues with me who understand data and digitalisation,
and that we all agree on where we want to go. But also, perhaps, that we don't jump at
the first thing we see, but have someone who helps me think critically so that I, along
with my colleagues and X, can discuss the different choices we have (R3:129).

4.3.6 Change Management

The municipalities have faced different experiences in regards to the reactions received when
working with the implementation of the BI-tool. The respondents from Helsingborg
municipality and Lund municipality acknowledged the resistance within their organisations to
working with the tools because of the lack of time and energy needed for the work (R3:86;
R4:54).

However, there is still a shared belief that the implementation is something that needs to be
handled no matter the resistance involved. R5 contextualised change management in the
broader challenges of digitalisation, stating that a societal shift is happening towards
addressing environmental issues (R5:36). There is within the municipalities an understanding
of why the work is important and that there is an agreement that it is an investment that has to
be done, as part of the operational planning (R3:86; R2:87). Respondent R6 mentioned the
importance of learning, so that the employees collectively shared the engagement and
understanding of the process (R6:33). In addition, R6 explained that they must allow for
people to experience the transition at their own pace (R6:35).

There will always also be those who are comfortable in the current system. [...] And
then it is good leadership to recognize that they exist. One should not just override
them, but acknowledge them. And one should see it as over time, a shift will be
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possible where one has been able to demonstrate enough new benefits or values   of the
new way of working. (R6:35)

Likewise, R5 stated that change is always somewhat challenging for people and that handling
this is more of a personnel issue than an IT issue (R5:36). R4 found that it is of importance to
highlight the advantages to get people on board (R4:67). At Göteborg municipality they
manage change with the help of HR, policies, personnel, and guidelines on leadership
(R5:38). Within Jönköping municipality, R1 also had to manage employee reactions when
presenting insights from the BI-tools as R1 noted resistance and emotional reactions to
perceived errors in the data (R1:58). The reactions stem, according to R1, from a lack of both
environmental and technical competencies (R1:60).

4.3.7 Scope and Alignment IT-business

All municipalities are united in their scope of implementing BI-tools to facilitate their
environmental sustainability work, mainly to assess the organisation’s climate impact or to
track progress towards climate goals. According to R3, working towards climate neutrality by
2030 has had the highest effect on implementing BI-tools (R3:139).

First and foremost, it is the climate crisis, climate neutrality. It is urgent, and many
feel that we need to hurry, we need to understand what we are doing well and what we
are doing poorly so that we work on the right activities. And in that, we have identified
that we do not have the right system solutions today. We have started exploring some,
and we need more. (R3:141).

The goals in regards to sustainability have had a big impact for implementing BI-systems
according to R4, and that without the goals, it would be impossible to prioritise the
sustainability work (R4:103). In addition, as stricter requirements are set both for corporations
and for municipalities to achieve climate goals, there is a need to collect data and gain an
understanding of the progress (R3:31).

For this scope a majority of the municipalities utilised or tested more than one type of
BI-tools, both tools oriented towards tracking the climate impact of internal procurement, as
well as tools to track the progress of municipalities’ climate work. For example, Göteborg
municipality claimed that they want to simplify the process of analysing comparisons and
trends in environmental data with the help of BI-systems (R5:54). In comparison, Jönköping
municipality implemented a spend analysis tool to visualise a broad survey for climate work
within the municipality (R1:12; R1:12; R1:104). The insights derived from the spend analysis
tool could also be used as a basis when communicating the climate strategy externally, as well
as for developing action plans (R1:14). Within Helsingborg municipality they wanted to
implement a BI-tool for the purpose of tracking their sustainability issues, as well as being
able to follow up on the climate goals and Agenda 2030 (R2:32; R2:111; R2:29). Also, R4
and R6 emphasised certain reporting requirements related to sustainable development goals,
such as Borgmästaravtalet, where data emissions are reported (R4:83; R6:13).

However, there is a difference in the extent of the scope, as some municipalities were
especially concerned with creating long-term strategies and processes for working with
sustainability holistically across the municipality and wanted the tools to correspond to this
scope (R6:11; R6:13; R2:87; R3:88; R5:10). In addition, there is a struggle with integrating
the operational management within the municipality with the environmental work and data
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that the municipality has (R6:23). In addition, the organisation must have the prerequisites
and technologies aligned with its culture and processes to succeed with implementation
(R6:35).

And one must see this step of creating understanding as the first thing we have to work
on. Thus, we must continue to explore, but also look at expertise. Do we have
resources, do we have prerequisites, technologies for instance? Do we have a culture
that enables this new way of working? (R6:35)

4.3.8 Available Time (new)

Some respondents mentioned the challenges with having available time and resources
allocated for the work with the tool. Employees within the municipality are pressed in regards
to both budget and time, which leads to them not being enthusiastic with technology
implementation and this affects the results of the implementation (R4:65).

It still costs in time. For us who have to work with it, it also has to be worth that time.
It is time that you cannot spend on something else. That needs to be justified” (R4:67).

Likewise, R6 emphasised time as a valuable resource, as there is a need to allocate it
efficiently and correctly (R6:39). Also within Helsingborg municipality there is an aspect that
the new systems create new work processes, requiring more time from the employees (R3:91).
Similarly, according to R4, there was an issue with people within the municipality not being
enthusiastic about the project as they are pressured in terms of budget and time, and not
because they do not see the advantages with the systems (R4:54). Furthermore, this aspect
might be more profound in smaller municipalities that have even less resources to allocate for
trying new innovations for environmental sustainability (R4:57).

4.4 Environment Context

4.4.1 Funding (normative)

A majority of the respondents felt that funding was an aspect when implementing the
BI-tools. Still, some respondents mentioned that the BI-systems they were working with were
not very expensive compared to other information systems within the public sector (R1:46;
R4:67). Even so, many of the respondents explained that they did not have enough money
allocated for making these kinds of investments. R5 highlighted that the sparse funds
necessitated smarter work and increased collaboration within the municipality (R5:42). R2
and R6 similarly mentioned that if the municipality would have enough allocated money, they
could have solved the implementation directly by purchasing a system and getting additional
help from consultants (R2:87; R6:17).

The other operational system for environment and food, it costs 850,000 per year.
That's a lot of money. If we had received 850,000, we could have had really smart
systems (R2:87).

Furthermore, three respondents explained that they had utilised leftover funds from ongoing
projects to implement or test the BI-tools (R1:46; R1:68; R4:53). Additionally, Helsingborg
municipality also mentioned that existing systems or modules that were free of cost had
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driven the municipality to test it (R2:30). The municipalities expressed that if it were not for
leftover funds or the use of free systems, they would not have tried it in the first place
(R4:73). Similarly, for Malmö municipality external financing has been very important for the
initial work but that they need even more financial resources for the projects (R6:39).

For the municipalities there is a challenge of allocating resources within the budget, in part
because there is a political need for improving efficiency through the investments (R2:90).
Also R5 mentioned that there was a political consideration of how much the systems are
allowed to cost (R5:42). Further, respondents R4 and R6 mentioned the apprehensiveness in
investing in information systems and that they had to choose carefully (R4:73; R6:17). R4
said,

So, you can try out a system like this and see if it was worth it or interesting because
then it doesn't take the money from the municipality's regular budget but rather is
allocated to a project. Implementing new systems, of course, costs a lot of money for
the municipality (R4:53).

4.4.2 Political Powers (normative)

Not many respondents believed that political powers had a direct influence on the
implementation of the BI-systems (R1:72; R5:44). Still, many respondents gave examples of
the role of politics in regards to this subject. Some respondents highlighted that despite the
differing views on specific issues within politics, there was still a shared recognition of
addressing environmental challenges, no matter the party affiliation (R2:103; R4:75; R5:44).
R2 said,

For many years now, we have had a blue conservative government, and it is still the
case that we want to pursue climate neutrality by 2030. In general, it is part of our
DNA to drive sustainability issues (R2:103).

In contrast, R6 expressed that changes in their operations will occur when there is a change of
political office, adding a difficult aspect when working with implementing BI-tools for
sustainability (R6:29). Also, R1 reflected that for some politicians, the money matters, and
that there is a general mindset that the city needs to build more (R1:56). Some respondents
mentioned the importance of politics concerning these questions. R2 found that Helsingborg
municipality has a strong city director culture, where environmental initiatives are influenced
by the director who has authority both over the departments and the municipal companies
(R2:62). Respondent R4 further emphasised that the political prioritisation of environmental
issues is reflected in government documents and support the work they are doing,

It is basically essential that it is stated in the municipal policy documents that one
should work on it. If it is not stated there, it is more difficult (R4:103).

Likewise, R6 highlighted that the politics serve as a foundation for the operations and shape
the projects, finances, and overall governance (R6:29). R5 further elaborates that they have
two ways to govern, where one is the municipal council's budget, and the other is the
governance model for digitalization (R5:44).
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4.4.3 Citizen Participation (normative)

A majority of the municipalities agree that citizen participation had minimal to no influence
on the implementation process (R1:76; R2:105; R4:79; R5:45). However, R6 explained that
the municipality as an organisation is dependent on local actors and citizens to make
sustainable decisions and investments (R6:41). Both R6 and R5 highlighted the challenges of
citizen involvement as there would probably be limited engagement among the public,
something the municipality cannot enforce, and that this fragmented data set would not be
rewarding to take into account (R4:79; R6:41).

It is difficult with citizen involvement in such data. Often, you only get a few involved,
and if you do not get everyone involved, I am not sure if it is worth it” (R4:79).

Despite the lack of influence from citizens on implementation some expressed that it probably
would be of interest for the citizens to then see the statistics made from the implementation,
especially as the data that could be presented was very concrete (R1:74). Also respondent R5
from Göteborg municipality had developed web pages to communicate with citizens on how
the city is working with environment and climate change issues (R5:45).

4.4.4 Regulatory Frameworks (normative)

Regulatory frameworks had an influence on the implementation within the municipalities,
even though some expressed that this influence was not significant (R1:78). For example, as
Jönköping municipality needed to produce data processing agreements (PUB), the process of
implementation was delayed (R1:78). Within Göteborg municipality, R5 believed that
regulations and laws had a quite large effect on their adoption of BI, hindering the
implementation (R5:48).

This is a major obstacle to digitalisation in general and it is a major obstacle to this
because it is also the case that there is some information that is certainly classified
and there is even environmental information that falls under the Security Protection
Act (R5:48).

Similarly, R6 from Malmö municipality found that rules and regulations could be a hindrance
when implementing and working with sustainability issues (R6:7). Further, R6 expressed that
there is a challenge in regards to the responsibility of the municipality, as they do not always
have sole authority over certain decisions, making it more difficult to handle sustainability
issues (R6:5). Additionally, there is an uncertainty concerning ownership and management of
procuring new systems within the municipality (R6:17).

In addition, corporate sustainability reporting (CSR) has both driven and facilitated the work
towards a BI implementation within Helsingborg municipality, in part as the regulation sets
requirements for data collection that the municipality can take advantage of (R3:108; R2:109).
Respondent R3 expressed that these kinds of regulations make R3 more interested in BI
solutions and makes them realise that they need to start utilising them (R3:108). Additionally,
the government within Sweden also has certain requirements for data collection and reporting
to public institutions such as Naturvårdsverket and Havsmyndigheten (R2:109). R2 also said
that they are reporting to a Carbon Disclosure Project and that BI-tools could facilitate this
work (R2:109).
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4.4.5 Quality of National Information Infrastructure (normative)

The quality of national information infrastructure has not had an effect on the implementation
according to a majority of the respondents (R1:84; R4:87; R2:119; R5:50). In addition, one
respondent from Helsingborg municipality added that governmental open data is getting
better, and that its accessibility is important for implementing BI-tools (R2:119). Respondent
R5 reflected that some places in Sweden might have problems with the quality of national
information infrastructure (R5:50).

4.4.6 Mimetic Pressure

A majority of the municipalities expressed that, in contrast to being influenced by other
municipalities, they themselves inspired others through telling other municipalities of their
data-driven journey (R1:64; R4:69; R6:37). Still, respondents also mentioned collaborative
efforts between different municipalities. For example, R2 explained that in regards to
ClimateView, other municipalities have been important when Helsingborg municipality has
worked with the development of the tool,

It is large, skilled environmental municipalities. So it is Lund, Malmö, Umeå, and
Stockholm that have also contributed to its development to what it is (R2:99).

Also respondent R5 from Göteborg municipality collaborates with other municipalities and
administrations, where their management teams meet with management from other
municipalities (R5:40). Further, the respondent from Lund municipality (R4) mentioned that
Helsingborg municipality as well as Upphandlingsmyndigheten had an influence when Lund
municipality decided to implement a purchase analysis system (R4:20). Some respondents
also mentioned the advantages when other municipalities test systems before they themselves
do, as they then can have discussions revolving around the system (R4:69). Malmö
municipality has taken inspiration from both international cities, such as New York, and
private organisations when it comes to identifying strategies for governing and systematising
their environmental work (R6:37).

4.4.7 Governmental Support (new)

Some municipalities mention the initiatives and support coming from public institutions. For
example, Lund municipality uses emissions factors provided by Upphandlingsmyndigheten
(R4:22) and Helsingborg municipality has a project funded by Energimyndigheten, from
which they receive resources (R2:99).

A few respondents have expressed that the work with implementing these tools for
sustainability has been difficult and that they have lacked support in the matter. For example,
Lund municipality was quite early in adopting BI-technology and R4 indicated that this meant
that they were a bit lost in the whole process (R4:69). Respondet R6 emphasised that the work
with technologies for sustainability could be coordinated nation-wide to transform on a
broader scale (R6:21).
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4.5 Individual Context

4.5.1 Social Influence

Among the respondents, it has been expressed that proactive individual involvement in
implementing the BI-tools have affected the implementation (R1:68). One respondent
expressed the importance of the employees having curiosity when working with digitalisation
(R5:52). Within Lund municipality, one person was responsible for managing the data,
identifying where the information was stored, its format and how to access it (R4:55). The
importance of social influence was highlighted by R6, who expressed that individuals that had
experience and knowledge of the organisation wielded informal power (R6:33). This connects
to the fact that contrary to top-down leadership approaches, the implementation of BI-tools
was often driven from the middle-up (R1:48; R2:76; R4:55; R6:48).

It is on the operational level where we can get the drive and perhaps bring about
change and create understanding among ourselves. So it is both top-down processes,
but also a bit guerrilla work, if you want to call it that. There is courage there, and
there is drive among individuals. Which is greater than the organisation. (R6:48)

4.5.2 Hedonistic Drive

Most respondents acknowledged that the usage of the BI-tools was pleasurable and fun as it
could enhance understanding and make complex data more engaging. For example, R1
expressed the user-friendliness of the BI-tool.

It is a user-friendly tool. It presents simple numbers and colours with some bar graphs
and circles on quite a complex lifecycle management of emissions, from cradle to
grave. (R1:90).

One respondent discussed the importance of presenting emission statistics in an attractive and
understandable manner, which made sure that people would engage with it more effectively
(R4:90). One respondent expressed that there is a curiosity that has driven the implementation
process forward (R5:52). Additionally, R2 and R6 found that there was a social aspect to what
made the tool fun to work with, as it brought the team together (R2:130; R6:43). However,
frustration was also aimed towards the tools. Especially, when the tool did not reach the
expectations of the team and therefore leads to a lack of motivation for the process (R2:132).

4.6 Task Context

4.6.1 Task complexity

All respondents underscored the complex nature of working with climate issues within the
municipalities. For instance, R1 expressed that there is a complexity in understanding the
climate impact of purchases, considering both upstream and downstream factors (R1:90). In
addition, R6 highlighted the difficulties with handling the climate challenge within Malmö
municipality with its local differences.
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Malmö is not a homogeneous city where it looks the same in all neighbourhoods. We
must understand each neighbourhood. So it's this kind of big common challenge. How
do we build local knowledge, if you will, to be able to make decisions that are adapted
to specific contexts? (R6:11)

As well as difficulties with the political perspective when working with sustainability, in
addressing disparities in quality of life and emissions between different areas within the
municipality (R6:41). This complexity also extends to bridging the gap between the
municipality’s operations and the reality of their climate impact, as noted by R1 (R1:91).
Furthermore, some participants also mentioned the intricacy of working with sustainability in
its different aspects, and that the work they are doing is just a smaller part of a larger
sustainability effort (R1:95).

Furthermore, all respondents expressed hope that BI-tools could automate and simplify data
collection. Additionally, R1 reflected on the climate impact made by the municipality and said
the BI-tool has facilitated for finding and understanding the indirect emissions within
Jönköping municipality, therefore that the tool has simplified something that is extremely
complex (R1:93; R1:90). However, R1 mentioned that there are limitations to the scope of
tracking goals related to climate impact, and that there is no organisation that is able to
include all of their climate impact in their climate reporting (R1:104).

4.6.2 Task interdependence

Participants highlighted the interdependence surrounding the assessment of climate impact
associated with municipal activities, such as with procurement activities. For example, the
respondent from Jönköping municipality mentioned the inclusion of various aspects related to
operating a consulting business that had been taken into account to calculate the climate
impact (R1:91). Likewise, R6 expressed the difficulties when measuring specifically
environmental data and what indicators to use (R6:23).

One respondent from Helsingborg mentioned that they lack access to relevant open data to
address social and economic aspects of sustainability across different regions, in addition to
environmental data (R2:111). Additionally, some respondents expressed that the tool might
not account for the broader context of efforts to reduce environmental impact, such as when
the municipality sets higher standards for environmental procurement (R1:106). Making it
hard to utilise the BI and spend analysis tool as a KPI for the environmental work (R1:106).

Additionally, the majority of the respondents explained that the fragmented nature of data
across the municipalities further complicates the work with sustainable development. Within
Malmö municipality there is a challenge of aggregating the sources of information, and
understanding where the responsibility lies for the data (R6:11). Likewise, R2 said,

There is data from other departments that is also relevant for environmental and
climate monitoring, which we may not always have access to because we're not aware
of the existence of various Excel files with relevant information (R2:29)

This fragmentation leads for example to delays in reporting on climate impacts due to the
time-consuming process of gathering necessary data (R2:32). For example, R3 expressed that
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they themselves will have to handle the many reports manually if they do not have a system in
place and expressed great reluctance towards this (R3:139).
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5 Discussion

In this chapter the findings from the study are discussed with the help of the literature and the
theory Integrated T-O-E. The chapter is structured in accordance with the concepts from
Integrated T-O-E (see Table 2.3).

This study investigates the adoption of BI-tools within municipalities for environmental
sustainability to explore the perceived importance of critical success factors for
implementation. As earlier research has addressed the implementation of BI-tools in
organisations, as well as technology implementation in municipalities respectively, there is a
lack of a comprehensive and in-depth study that examines the intersection of BI,
environmental sustainability and municipalities combined. Following this, the findings show
that participating municipalities are currently working with implementing different BI-tools
for environmental sustainability initiatives. The actual usage of the BI-tools within the
municipalities corresponds to the literature, describing BI as the gathering, storing, accessing,
and visualising of data with applications (Sharda et al. 2018; Wixom & Watson, 2010).
Furthermore, the findings reveal that the usage of BA involves the descriptive use to gain a
comprehensive overview based on their historical, environmental data (Appelbaum et al.
2017; Sharma et al. 2022). The literature concerning BI often highlights the decision-making
aspect as the main purpose of the tool (Chatterjee et al. 2024; Wixom & Watson, 2010;
Zaamer et al. 2022). However, the findings as well as the literature on BI for sustainability
rather highlights BI’s ability to improve gathering of environmental data, identify
environmental issues and areas of development, and increase visibility of sustainability
metrics, with the purpose to reflect on sustainability performance (Cheng et al. 2023;
Muntean, 2018; Petrini & Pozzebon, 2009; Shi et al. 2023). Moreover, most of the
municipalities are in the earlier stages of this implementation, as was indicated in the
literature (Digg, 2022b; Ripgården, 2021), and have not yet finalised their implementation or
even decided on what system to use for their long-term operations. The findings further
indicate that there is consensus in the challenges and experiences that the municipalities had
when working with the implementation of the tools, however nuances in their experiences
could be found as well.

5.1 Technology Context

The following section investigates the CSFs for the technology aspect.

The findings showed that the CSF perceived simplicity is perceived to have an influence on
the adoption of BI-systems. According to Awa et al. (2017), when the system is perceived as
easy to use, its implementation will be more successful. The findings indicate that some
BI-systems were perceived as easy to use while others struggled with the complexity of the
systems. According to Awa et al. (2017), the perceived complexity of the systems could be a
reason that many of the municipalities faced challenges when implementing the tools. The
perceived complexity of the tools could be explained by the literature saying that there is an
inconsistent digital maturity and non-digital mindset among the employees (Joukhadar et al.
2023). Additionally, while user skill sets are a primary consideration for BI initiatives (Sharda
et al. 2018) might this affect the implementation negatively.
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Furthermore, it is important that the BI-system is compatible with the organisation’s current
systems for a successful implementation (Awa et al. 2017; Jonathan, 2020). The findings
about the CSF compatibility and interoperability are varied. Mainly, the findings revealed that
based on the type of BI-system being implemented, this influenced adoption. While most
systems were not integrated with the municipalities’ current systems, compatibility was not an
issue. When the BI-system had to be integrated, then its implementation was hindered because
of compatibility issues, as supported by Awa et al. (2017).

Regarding the CSF perceived values the findings revealed that all municipalities expected the
BI-tools to provide significant value. According to the findings, the municipalities valued the
BI-system for its potential to facilitate their climate-related efforts. In addition, the findings
also exhibit that even though there had been a high perceived value of the tools, this led to
disappointments in its implementation, motivated because of the unrealistic expectations and
challenges with customisation for specific municipal needs. This does not align with Awa et
al. (2017) who emphasise the higher perceived value the more likely the implementation will
succeed. Still, the findings show that some municipalities had expectations that the
BI-systems would facilitate their climate work which it did.   

Regarding the CSF data architecture and infrastructure, having a strong data infrastructure is
important for successfully analysing the data and ensuring its quality (Goede, 2021; Jonathan,
2020; Sharda et al. 2018; Yeoh & Popovič, 2016). The findings show that most of the
employees did not find that this had an influence on implementation. Mainly, as the
BI-systems were not integrated with the architecture. In addition, the public sector has unique
requirements for transparency and regulatory compliance (Chen, 2017; Pang et al. 2014). The
findings indicate that municipalities for this reason work with data architecture to meet these
demands, ensuring they have a reliable and integrated data infrastructure to support
governance operations.

The findings showed that all municipalities had difficulties with the CSF data quality and
integrity, a factor mentioned as important in the literature (Jonathan, 2020; Yeoh & Popovič,
2016; Ziemba, 2021). Most of the municipalities reported difficulties in working with
environmental data due to its frequent lack of up-to-date information and challenges related to
data accuracy. This affected their ability to observe the effect of their environmental impact,
which is in line with (Yeoh and Popovič, 2016; Ziemba, 2021) where the authors claim the
quality of data must be reliable and useful to make effective and better decisions. The delay in
data, often due to lack of real-time updates, hinders the municipalities' ability to assess current
environmental conditions accurately and plan appropriate interventions. Furthermore, Yeoh
and Popovič (2016) highlight the importance of maintaining data across the organisation. The
findings indicate that this is challenging for municipalities due to the various departments
with their distinct data and systems. As indicated in literature on municipalities’ silo-based
data management (Digg, 2022a; Joukhadar et al. 2023). This may be one reason why
municipalities struggle with the CSF and feel its effect on implementation.

Regarding the CSF data security and compliance (Jonathan, 2020). The findings indicate that
this was not an important factor for implementation. As indicated in the findings, one reason
for this could be that environmental data does not contain sensitive information. If the
municipalities were working with other types of data, this CSF might have been more
prevalent in the findings. This is supported by the fact that when data security had to be
considered, this proved as a hindrance in the implementation, according to the findings.
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Finally, the literature is unified in the benefits for municipalities of utilising data for their
operations (IBM, 2020; Allam & Dhunny, 2019; Joukhadar et al. 2023; Digg, 2022).
However, the findings indicate that many of the municipalities highly struggled with finding a
concrete BI-solution for the work that they were currently conducting. Therefore, a new CSF
was stated, namely available technology, describing the importance of the actual existence of
technology that is compatible so that it can be aligned with the strategies and operations of the
municipalities’ environmental sustainability work and satisfies their needs. Within the IS
field, the importance of IS and business alignment is highly emphasised (Sharda et al. 2018;
Yeoh & Popovič, 2016). Therefore, the findings that indicate an apprehensiveness for
municipalities to invest in a technology deemed as non-fitting for their operations can more
clearly be understood. An apprehensiveness that is also supported by literature (Joukhadar et
al. 2023; Carlsson et al. 2023). However, in contrast Goede (2021) argues that strongly
aligning information systems with business objectives might not be imperative because it
primarily reflects the narrow perspectives of a small group of users, decreasing the diversity
of the system and its use. Likewise, a respondent in the findings expressed that instead of
waiting for the perfect solution to present itself, they might need to just choose one.

In summary, while some CSFs like perceived value, compatibility, data security, and data
architecture and infrastructure had varied perceived impacts on implementation due to
differences in system integration, others such as perceived simplicity, data quality, and
available technology were generally seen as important. Despite literature emphasising the
benefits of utilising data for municipal operations, many municipalities struggled to find
suitable BI solutions, highlighting the need for technology that fits their specific needs.

5.2 Organisation Context

The following section delves into the CSFs in the organisational context.

The findings showed that the CSF cooperation cross-sector (Krantz & Gustafsson, 2021;
OECD, 2019) was important for sustainability. Most of the municipalities expressed that the
departments must cooperate with each other when it comes to climate change. In addition, the
findings indicate that the departments utilised different competencies across the organisation,
which is emphasised by Yeoh & Popovič (2016), as a successful implementation consists of a
competent staff with technical and business skills. Still, the findings indicate that there are
persistent challenges for cooperating such as the silo-based culture affecting their work on
both sustainability and BI. This aligns with Joukhadar et al. (2023) who emphasises the
silo-based approach leads to slow technology adoption. Furthermore, it aligns with Digg
(2022a) that explains the different departments in each municipality have different
IT-systems, which makes it challenging to cooperate with each other. Both to address the
sustainability work, as well as to aggregate the data needed for the work.

Moreover, the CSF top management support (TMS), often highlighted as one of the more
important aspects for implementation (Awa et al. 2017; Goede, 2021; Jonathan, 2020; Raut et
al. 2019; Sharda et al. 2018; Yeoh & Popovič, 2016; Ziemba, 2021) had no significant impact
on implementation, as perceived in the findings. A potential reason is that all municipalities
are at the first target, namely “few applications” of BI in organisations according to Wixom
and Watson (2010). At this level the commitment is often low or medium and only affects the
business unit (Wixom & Watson, 2010), which is in line with how the municipalities facilitate
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BI in their organisation. Still, even though the findings show the employees' perceived
insignificance for the factor, the findings also show that the top management de facto set the
objective for their work and that it was perceived that without this support, the adoption
would be difficult. Which is in line with the literature (Awa et al. 2017; Goede, 2021;
Jonathan, 2020; Raut et al. 2019; Sharda et al. 2018; Yeoh & Popovič, 2016; Ziemba, 2021).

Furthermore, the findings showed that the CSF, size of municipality, (Awa et al. 2017) had
both positive and negative impacts on the implementation. The positive impacts included
having more funds and sufficient staff. However, the findings highlight negative impacts, that
the large size made it difficult to find the right people and data, as well as slow mobilisation
and making it hard to obtain a holistic view over the entire organisation. This aligns with
Joukhadar et al. (2023), who emphasises that municipalities experience slow mobilisation in
technology adoption and operate with silo-based services, making it difficult to obtain a
holistic view. Moreover, as the findings indicate that the size affects the implementation, both
negatively and positively, this is in line with Awa et al (2017).

The CSF organisational culture emphasises the importance of the culture within the
organisation, for example having a data-driven culture (Jonathan, 2020; Sharda et al. 2018;
Zaamer et al. 2022; Ziemba et al. 2021). The findings show that all municipalities had a
commitment for data-driven culture. Which somewhat contrasts with the literature saying that
municipalities have a non-digital mindset (Joukhadar et al. 2023), as well as highlighting the
need for more digital experimentation and digital innovation within the public sector (OECD,
2019). In addition, the findings also showed examples of a culture with commitment to
sustainability, which helped drive the efforts of implementing technology for this purpose.
However, the silo-based units within the organisations have led to varying cultures and
approaches across different departments, making BI implementation challenging at times.
This observation aligns with literature on municipal silos as an obstacle for change
(Joukhadar, et al. 2023; Digg, 2022). Moreover, the findings reveal that while the culture
affects the implementation in various ways, it still has an influence, as indicated by the
literature (Jonathan, 2020; Sharda et al. 2018; Zaamer et al. 2022; Ziemba et al. 2021).

Furthermore, in regard to the CSF balanced, qualitative team and experts mentioned as
important in the literature (Goede, 2021; Yeoh & Popovič, 2016; Zhang et al. 2022). The
findings show that municipalities use internal and external competencies when implementing
BI-systems, which aligns with that the BI-team must be balanced in order to successfully
implement BI (Goede, 2021; Yeoh & Popovič, 2016). Furthermore, the municipalities are also
reflecting over and enhancing their competencies. This aligns with the literature, highlighting
the importance of developing competencies (Jonathan, 2020; Pang et al. 2014; Ziemba, 2021).
The findings from some municipalities indicate the necessity of diverse competencies and
collaboration for successful BI implementation, aligning with Yeoh and Popovič (2016)
emphasis on the importance of teams with both business and technical skills. Still, the
findings exhibit that there is a lack of expertise to fully utilise data and an unfamiliarity to the
new work-processes hindering the implementation, which is supported by Gillon et al. (2014).
Furthermore, Zhang et al. (2022) emphasised that cooperation between BI and sustainability
experts (consultants) is necessary for BI adoption in sustainability. However, findings show
that only two municipalities utilised consultants when implementing the BI-systems.
Incorporating BI and sustainability experts could therefore help the municipalities address the
expertise gap and enhance data utilisation.

Moreover, the CSF change management is also highlighted in the literature (Goede; 2021;
Jonathan, 2020; Yeoh & Popovič, 2016; Ziemba, 2021). Likewise, the findings indicate that
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this CSF is perceived to influence the implementation. Specifically, as the municipalities
experience resistance within the organisation because of a lack of time and energy, affecting
the implementation. Which is supported with literature on municipalities (Joukhadar et al.
2023; SKL, 2019). In addition, the findings demonstrate that there is an understanding that the
transition towards working with BI for sustainability requires collective learning and
allowance for individual pacing. Effective leadership was seen as crucial in acknowledging
resistance and highlighting the benefits of the new system, with strategies such as HR
involvement, policies, and guidelines to manage change. The literature similarly highlights
these aspects concerning the organisational context for implementation (Jonathan, 2020;
Krantz & Gustafsson, 2021; Ziemba, 2021).

Regarding the CSF scope and alignment IT-Business, the findings indicate that all
municipalities have a unified scope to facilitate their environmental sustainability across the
organisation. Primarily, to assess climate impact and track progress towards climate goals.
The urgency in addressing the climate crisis, and following the goals addressed in Agenda
2030 is a driving force behind the implementation. As well as keeping up with stricter
requirements set in regulations. All of which corresponds to what the literature says about
environmental work for municipalities (Krantz & Gustafsson, 2021; SKR, 2024; PWC, 2023).
Furthermore, literature clearly shows that technology (Watson et al. 2010; Melville, 2010),
and specifically BI can be used for this scope (Cheng et al. 2023; Muntean, 2018; Shi et al.
2023). However, differences existed in the scope and therefore choice of BI-tool, as some
focus on long-term strategies and holistic sustainability approaches, while others have a
narrower scope to addressing sustainability. The aspect of green IS, as described in the
literature (Chen & Roberts, 2023; Loeser et al. 2017), connects to the long-term orientation of
the tools for sustainability. Also, public value is an aspect (SKR, 2023b; Twizeyimana &
Andersson, 2019) that can be connected to creating long-term solutions, as the municipalities
face a responsibility in handling these issues over time for the common good of the citizens.

As highly emphasised in literature, there is an importance of ensuring that the BI-tools
supports and aligns with the business strategy (sustainability in this context) (Sharda et al.
2018; Yeoh & Popovič, 2016). Its importance can be felt in the findings as there are
challenges in integrating operational management with environmental work and aligning
technology with the organisational culture and processes. Indicating the need to create an
understanding and assessing resources and prerequisites for implementation. Interestingly,
even though the municipalities are currently at the "few applications" target as described by
Wixom and Watson (2019), where the scope is limited to specific business units, the
long-term strategy municipalities are also demonstrating an organisation-wide scope that
aligns with the "organisational transformation" level identified by Wixom and Watson (2019).
This causes a misalignment in the resource allocation in BI-system and environmental
strategy.

Finally, regarding the organisational context, the findings exhibit the contextual challenge of
working with digital innovation and sustainability within the municipality. Namely that the
employees, having their ordinary tasks, must allocate time for this work that they nonetheless
find important. Therefore, the CSF available time was found to be an aspect influencing the
implementation of BI-tools for environmental sustainability initiatives. The literature shows
that Swedish municipalities face challenges with balancing routine operation with operations
for digitalisation and innovation (SKL, 2019). Likewise, the findings indicate that the
municipal employees face constraints in both budget and time, leading to a lack of enthusiasm
for technology implementation even though there is a perceived value for the implementation
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per se. In addition, this challenge might be even more pronounced in smaller municipalities
with even fewer resources. This situation presents a Catch-22 scenario, while on one hand the
tools are seen as valuable for enhancing the efficiency of environmental sustainability efforts,
as underscored by literature (Pang et al. 2014; Chen, 2017; SKL, 2019). On the other hand,
implementing these tools requires that the municipal employees allocate resources, including
time, which they already need.

In conclusion, the organisational context emerges as paramount in the perspective of the
municipal employees. Only the CSF top management support appears to have less perceived
influence on implementation, despite its importance highlighted in the literature.

5.3 Environment Context

The following section delves into the CSFs for the environmental context.

The findings indicate that the CSF funding is an important aspect for municipalities. As
emphasised in the literature, funding is a key factor when implementing technological tools
within government (Ziemba, 2021; Jonathan, 2020; Awa et al. 2017). However, the
municipalities face challenges in allocating resources for implementing the BI-tools for
environmental sustainability, and most of the initiatives for implementation are based on
leftover project funds. As explained by Carlsson et al. (2023) and SKL (2019), municipalities
allocate less funding than the private sector and struggles with balancing routine operations
with allocation of resources for digitalisation and innovation. The findings indicate further
that the limited funding necessitates smarter work and increased collaboration within
municipalities. Still, parts of the findings exhibit that the BI-tools are not as expensive as
information systems often can be within the municipality, which can be supported in the
literature, whereas the implementation can be seen as the first target level, requiring low to
medium resources (Wixom & Watson, 2010). Another aspect to funding in the context of
municipalities is the fact that municipalities receive the fundings based on taxpayers, meaning
that there is an expectation from the public that these are allocated correctly (SKR, 2023b;
Twizeyimana & Andersson, 2019).

Furthermore, the CSF political powers are another factor that has been emphasised in the
literature, both for sustainability initiatives, as well as for technology implementation
(Jonathan, 2020; Caudle et al. 1991; Krantz & Gustafsson, 2021; Awa et al. 2017). In contrast,
the findings exhibit a contradictoriness as the political influence is claimed as non-important
for the implementation. However, at the same time the findings indicate the importance of the
political agenda, where the efforts for both digitalisation and sustainability are prioritised.
Especially regarding the sustainability issue, the findings indicate that even though the
political party changes, sustainability is continuously on the agenda and supports
digitalisation for this purpose. Therefore, the question of political support might be something
of a non-question, as its support is taken for granted.

In regard to the CSF citizen participation, the findings clearly show that this has not had any
influence on adoption of the BI-tools within municipalities. As contrasted with the literature
(Jonathan, 2020; Awa et al. 2017). The reason might be that the tools do not affect the citizens
per se, so that their involvement does not become necessary. As the BI-tools are used for
environmental sustainability initiatives where the municipalities track their work and try to
lower their emissions internally, this does not affect the citizens more than that the initiatives
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indirectly creates public value for the citizens in terms of a more sustainable community. In
addition, the involvement of citizens in the BI-tools are further emphasised as difficult in the
findings, as not all participants might be committed to admitting their environmental data,
lowering its value. Which is an advantage that has been mentioned in the literature, while
BI&A can assist the municipalities in understanding the behaviours and needs of the citizens
(Digg, 2022a; Pang et al. 2014; Allam & Dhunny, 2019). In addition, literature also highlights
how leveraging BI&A can empower citizens and improve transparency (Chen et al. 2012).
Aspects that seem to be missed in the current implementation for environmental sustainability,
according to the findings.

When it comes to the CSF regulatory frameworks that literature highlights as important for
implementation (Jonathan, 2020; Awa et al. 2017), the findings differ. There is evidence that
these both influence the implementation process, mainly as an obstacle for implementing the
tools effectively, and that they do not have an influence on implementation. Examples for
being an obstacle include delays because of PUB and having to comply with security
protection acts. In addition, the findings highlight the experience of one respondent
expressing that there is an uncertainty as to where the responsibility for sustainability and
digitalisation processes lie within the organisation, making the processes difficult to handle.
However, regulatory frameworks could also facilitate the process, as for example CSR and the
Annual Accounts Act regulating private organisation, also prompts governments to keep up
with the new directives (PWC, 2023; SFS 1995:1554; European Commission, n.d). Likewise,
Swedish government requirements for data collection and reporting to public institutions
further underscore the importance of BI-tools in meeting regulatory obligations, which both
the findings and the literature indicate (Yasmeen et al. 2020; Zhang et al. 2022; PWC, 2023).

The CSF quality of national information infrastructure is shown as having no significant
influence on implementation within municipalities, according to the findings. As contrasts
with the literature, emphasising the importance of sound national infrastructure to be able to
implement technology tools (Jonathan, 2020). The reason for the contradictory findings could
be the same as for the CSF political powers, that the national infrastructure is taken for
granted as something solid within the big municipalities. If instead the study had been
conducted in a smaller city, the findings might differ.

Moreover, in regard to the CSF mimetic pressure, literature states that this amounts to
organisations observing other organisations and mimicking their actions to remain
competitive (Awa et al. 2017). However, as municipalities do not have the imperative to “stay
competitive”, but rather generate public value (Twizeyimana & Andersson, 2019), the
importance of this CSF can be questioned. In addition, the findings also indicate that the
municipalities do not really feel themselves influenced by other municipalities to adopt and
implement BI-systems, even though collaboration between the municipalities to some extent
is occurring. This could further be connected to the fact that municipalities are rather
silo-based and that initiatives are made within each municipality as expressed by literature
(Joukhadar et al. 2023; Digg, 2022) and the findings, resulting in that they themselves must
solve the sustainability issue and handle the digitisation process on their own. Even though all
municipalities are currently undertaking these challenges, the findings exhibit that they
themselves feel that they are among the first laying ground to this work.

Finally, concerning the environmental aspect, a new CSF could be detected, namely
governmental support. This factor is similar to political powers, as well as top management
support, however as political powers involves the influence that the local political party has
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on the municipality (Jonathan, 2020) and the TMS involve the influence that the management
with its managers within the municipal departments have (Jonathan, 2020), the governmental
influence involves the support that comes from the Swedish parliament and its governmental
institutions. The findings somewhat indicate that there has been a lack of support in the matter
and that coordination of the subject should rather occur on a nation-wide scale so that the
efforts are facilitated.

Regarding the environmental context, perceived from the municipal employees, few CSF
were perceived as very important when implementing the BI-solutions. Firstly, even though
BI-tools for environmental sustainability are affordable, the impact of funding could still be
felt within the municipality. Furthermore, political support seems to be crucial, but its direct
influence was debated. The same could be said about the CSF quality of national information
infrastructure. Citizen participation is minimal as BI-tools mainly impact the internal
operations of the municipalities. Likewise, mimetic pressure does not seem to influence the
implementation of the municipalities. Regulatory frameworks presents mixed opinions on its
influence on implementation. Finally, governmental support is identified as a new critical
success factor, indicating a need for nationwide coordination.

5.4 Individual Context

The following section considers the CSFs for the individual context.

The aspects of social influence and hedonistic drive highlight that within an organisation, the
individuals and their feelings about the tools have an influence on the implementation (Awa et
al. 2017). For the CSF social influence, the findings show that the initiatives for implementing
BI-tools for municipalities are not solely driven by top-level leadership as literature otherwise
indicate as something important for implementation (Goede, 2021; Jonathan, 2020; Raut et al.
2019; Sharda et al. 2018; Yeoh & Popovič, 2016; Ziemba, 2021), but that instead the
implementation projects are often initiated in the middle-up by motivated employees on the
operational level. Still, this is supported by the literature that is specific about municipalities,
saying that this kind of initiation is common (Caudle et al. 1991; Digg, 2022a). In addition,
Yeoh and Popovič (2016) also highlight the importance of the individual “championship” on
technology implementation within an organisation. One respondent highly emphasised the
importance of the indirect social powers that reside within the municipality and affects the
initiation and implementation of projects, which supports the literature highlighting the
importance of individual’s roles and social status within the organisation (Awa et al. 2017).
Hence, the importance of social influence might be highly apparent within just municipalities
and emphasises the need to recognise the informal networks and interpersonal dynamics as
they influence the implementation (Awa et al. 2017; Yeoh & Popovič, 2016).

Furthermore, this connects with the other CSF hedonistic drive that focuses on the enjoyment
or pleasure of using the technology (Awa et al. 2017). The findings indicate the perceived
user-friendliness and attractiveness of the BI-tools as drivers of engagement for the
implementation. In addition, the findings indicate that there was an interest and an aspect of
fun when working with the tools. Specifically, the tools’ perceived ability to simplify complex
data and present it in an engaging manner contributed to increased enjoyment and motivation
among users according to the findings. However, feelings such as frustration with the
performance of the tool and unsatisfied expectations were mentioned in the findings which
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according to the literature tend to lead to a negative influence on the success of the
implementation (Awa et al. 2017).

In the individual context, social influence and hedonistic drive significantly impact the
implementation of BI-tools in municipalities. Social influence shows that motivated
operational-level employees often initiate implementation projects, rather than just top-level
leadership. Individual "championship" and informal networks within the municipality play
crucial roles, with interpersonal dynamics greatly affecting project success. Hedonistic drive
enhances engagement and motivation by simplifying complex data in an engaging way.
However, negative feelings like frustration with tool performance can hinder success.

5.5 Task Context

The following section considers the CSFs from the task context.

As explained by Awa et al. (2017), matching the task demands with the technology capability
influences the implementation positively, as this motivates its implementation. Regarding the
first factor task complexity, this refers to the intricacy and difficulty involved in completing
the tasks with environmental sustainability within the municipalities (Awa et al. 2017). The
findings clearly show that there is a perceived complexity of working and addressing climate
impact within the municipalities. As expressed by WCED (1987, s.16) the municipalities are
working to meet the needs of the present citizens without compromising the ability of future
generations to meet their own needs, a complex endeavour to handle. In addition, according to
the findings there is an intricacy in working with sustainability, as the work involves handling
the three dimensions of environmental, social, and economic (Kuhlman & Farrington, 2010;
Goodland, 1995). This further connects to cognitively understanding how climate initiatives
can be expressed in practice as there are many ways for how the municipality can address
these issues, as was found to be challenging according to the findings. The literature further
underscores this inherent complexity of integrating sustainability and managing ongoing
efforts and policies (Kranz & Gustafsson, 2021; Keskitalo & Liljenfeldt, 2012).

Furthermore, the key factor task interdependence indicates the degree of connectivity or
reliance between tasks, as well as departments within the municipality (Awa et al. 2017). In
regard to the environmental aspect that this study focuses on, the findings indicate that there is
an interdependence in handling the environmental data as it is rather fragmented across the
municipalities’ departments which leads to challenges in aggregating relevant information and
delays in reporting on their sustainability work. The aggregation of data is crucial within the
municipality to comprehensively handle their climate work, indicated by the findings and the
literature (Kranz & Gustafsson, 2021; Keskitalo & Liljenfeldt, 2012). However, the municipal
silos, and the challenges with cooperating across departments, something that is highly
necessary for digital innovation, further complicates this process (Joukhadar et al. 2023; Digg,
2022). Furthermore, measuring the climate impact of the municipalities also means
uncovering the ways that a certain service or product can impact the environment as indicated
in the findings, an interdependence that is facilitated with the tools (Awa et al. 2017).

Because of the above mentioned complexities and interdependencies, according to the
literature there is a motivation for using tools such as BI-tools to facilitate the complex work
that comes with working with environmental sustainability within municipalities (Awa et al.
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2017). The findings also indicate that the BI-tools in some cases are facilitating the
complexity and interdependency of the tasks, as well as show hope that the tools in the future
will help with this.

In summary, aligning task demands with technology positively influences sustainability
efforts in municipalities. Municipalities must work with meeting needs without compromising
future generations, making climate initiatives challenging. Tasks and departments within
municipalities are interconnected, complicating the management of fragmented environmental
data. Effective climate work requires data aggregation and cooperation across departments,
which is often difficult. Measuring climate impact involves identifying all environmental
effects of services or products, aided by technological tools. Due to these challenges, there is
a strong motivation to use BI-tools, which help manage task complexity and interdependence,
improving sustainability efforts.

5.6 Synthesising CSFs

The aim of the study was to develop an understanding of the implementation of BI-systems
for environmental sustainability initiatives within municipalities with the help of what CSFs
that the employees perceive as critical. The findings indicate that employees consider several
CSFs crucial for the successful implementation of BI-systems for environmental sustainability
within municipalities, as can be seen in Figure 5.1.

Firstly related to the technology context, perceived simplicity, data quality and integrity, and
available technology were generally seen as important by the employees. The findings show
that there is a perceived challenge with creating a cohesive architecture and infrastructure, as
well as maintaining a sufficient quality of the data within the municipality. However, as the
BI-systems often were not integrated with their current system, only data quality emerges as
an important CSF. Secondly, the CSFs about the organisational dimension arise as some of the
more important, as most of these were perceived as having an influence on implementation.
Likewise, Ain et al. (2019) highlight that the organisational aspects are important for many
organisations to consider when implementing. Interestingly, the CSF TMS appears to have
low perceived influence on implementation, despite its importance highlighted in the
literature (Goede, 2021; Jonathan, 2020; Raut et al. 2019; Sharda et al. 2018; Yeoh &
Popovič, 2016; Ziemba, 2021). Furthermore, organisational context is important, as it
underlies other factors such as technology. For instance, a more data-driven and
technology-accepting organisational culture could enhance the perceived value and simplicity
of technological solutions. Hence, there is a symbiosis between the different factors that
highlights the interdependence between these, necessary for successful implementation.
Thirdly, the environmental context mainly highlights funding, political powers, and
regulatory frameworks as important, even though its influences were debated in the findings,
while there was less support for quality of information infrastructure, citizen participation,
and mimetic pressures. Fourthly, the individual context shows that employees perceive
individuals within their organisation to have power and feelings that influence the
implementation. Lastly, the task context also provides important CSFs, especially in the
aspect of working with sustainability within the municipality, as the CSFs connected to the
task context highlight the importance to mitigate the complexity and interdependence with the
help of the BI-tools.
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Furthermore, three new CSFs were identified from the findings. In the municipal context, the
CSF available technology is particularly relevant because municipalities often struggled to
find comprehensive systems that met all their environmental work needs, requiring different
systems for various operations. Moreover, the CSF available time was also an important
aspect, as municipalities had challenges with allocating time and experienced lack of
motivation when implementing. The last identified CSF governmental support indicates that
support and coordination on a nation-wide scale could facilitate the efforts.

Moreover, the study’s findings did not always align with the literature. It can be due to several
reasons, one of which is that the studies may have focused on different types of organisations
or systems, resulting in variations in the perceived importance of different CSFs.
Implementing technology solutions in the public sector presents a distinct context, with its
own challenges (Caudle et al. 1991), as could be seen in the findings where the perceptions of
the employees differed. Furthermore, each municipality’s unique organisational context,
shaped by several factors, influences how different CSFs are prioritised. In regard to the CSFs
that were not perceived as important by the employees, this could be explained with a
reference to dynamic capabilities. As, when a dynamic capability within an organisation
becomes the norm within the industry, the capability before seen as an advantage becomes
obsolete and only a foundation for staying in the market at all. The same principles could be
applied to the CSFs, as the findings indicate that the respondents do not always find CSF as
critical, because they are merely the foundation for the implementation in the first place, such
as TMS and quality of information infrastructure.

It is worth highlighting that the municipalities that were interviewed for this study are all in
the beginning stages of their systems’ implementation journey. For this reason, we cannot
argue that the perceived CSF by employees of these municipalities will in actuality be
important factors for the implementation of these systems. However, the knowledge of these
perceptions can help us better understand the people conducting the system implementations
and in turn help us better understand the implementation process itself. In essence, as
perceived from the perspectives of the employees, the implementation of BI-tools in
municipalities hinges on a nuanced understanding of these contexts and the intricacy between
technology, organisation, environment, individual dynamics, and task demands.
Understanding and managing these factors can help municipalities obtain the full potential of
BI-tools when addressing environmental sustainability initiatives, ultimately creating public
value for the citizens in the long run.
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Figure 5.1: CSFs for BI Implementation in Swedish Municipalities

Figure 5.1 is a summary of the findings made from the perception of municipal employees
according to the Integrated T-O-E theory regarding CSFs for the implementation of
BI-systems for environmental sustainability within municipalities. The figure highlights the
factors that were most clearly evident based on the findings from employees' perceptions of
the implementation of BI-systems for sustainability initiatives. The findings did not show
strong patterns for the factors of perceived values, compatibility and interoperability, data
architecture and infrastructure, data security and compliance, TMS, mimetic pressure, citizen
participation, quality of national information infrastructure and thus these have not been
included in this figure.
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6 Conclusion

The purpose of this study was to explore municipal employees’ perception of CSFs for
implementing BI-tools within municipalities for environmental sustainability initiatives, with
the aim to provide insights into how municipalities can implement BI effectively to support
their sustainability efforts and contribute to the current discourse of the selected field. To do
this the following research question was posed: What factors do municipal employees
perceive as critical to the successful implementation of BI for environmental sustainability
initiatives? For this purpose, a qualitative study where data, through semi-structured
interviews, were collected from six respondents working at different municipalities in
Sweden. The collected data was analysed and discussed with a template analysis based on the
CSF derived from literature and the Integrated T-O-E framework, to uncover and understand
the CSF from the perspectives of the employees.

The findings of the study confirm some of the results of previous studies. For example, the
CSFs perceived simplicity, data quality, and available technology in the technological aspect
were perceived as important. Throughout, the CSFs in the organisational context were
perceived as critical by the municipal employees, only TMS did not seem to influence
implementation. The CSFs in the environmental context that were perceived as important
were funding, political powers, and regulatory frameworks. Furthermore, social influence and
hedonistic drive, as well as task complexity and task interdependence, from individual and
task context influenced implementation according to the employees. Moreover, the study also
identified three additional CSFs tailored to the municipal context: available technology,
available time, and governmental support. Furthermore, the findings highlighted
discrepancies with existing literature where the unique municipal context influences how
different CSFs are perceived and prioritised.

Furthermore, this study adds valuable insights to implementing BI-tools within municipalities
and specifically for environmental sustainability. While people are complex and their
interpretations of the work with the BI-tools are what affects its use, the paper contributes to
an enhanced understanding and extension of the Integrated T-O-E framework with the
addition of a perspective from municipal employees on BI and environmental sustainability. A
perspective that was previously missing from the theory. In addition, the paper contributes to
the current discourse within the selected field in IS research, narrowing the found gap in
literature. Finally, the paper entails important practical implications, as its content can be
utilised in municipalities as well as in governmental institutions to understand the current
work being done with business intelligence for environmental sustainability, a highly relevant
subject for municipalities today.

6.1 Future Research

As literature has shown, the research of the intersection between environmental sustainability,
municipality and business intelligence have not been widely studied. While municipalities are
starting to utilise BI-tools for sustainability, it can be of interest to follow how this develops
later on. Especially related to this paper, as a majority of the municipalities were in the
process of implementing and therefore the finalised adoption would further provide
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implications for implementing BI-tools within municipalities. Moreover, in future studies, a
larger sample group should be included to draw stronger conclusions and achieve greater
reliability. In addition, as the research extended the Integrated T-O-E framework with specific
CSF for the context, should these CSF be further studied to confirm or deny their relevance.
Moreover, if smaller municipalities decide to adopt BI for environmental sustainability as
well, then research could be applied to this differentiating context, in addition to bigger
municipalities. As well as to study the readiness of other Swedish municipalities, based on the
implications of the findings.
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Appendix 1 - Interview Guide
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Subject Questions CSF References Description

Initial 1: Present
yourself and
your role within
the
municipality?

Definition BI 2: We define BI
as follows, “a
broad category
of technologies,
applications, and
processes for
gathering,
storing,
accessing, and
analysing data to
help its users
make better
decisions”. How
does this
correspond to
your definition
of BI?

Wixom &
Watson, 2010,
p.14

Implementation
of BI-tool

3a: Have your
municipality
implemented
business
intelligence-tool
s for
sustainability
initiatives?
3b: When did
the
implementation
occur?
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3c: What
specific BI-tools
did you
implement?

Motivation for
implementation

4a: Can you
describe why
your
municipality
decided to
implement BI
tools for
sustainability
initiatives?

4b: For what
initiatives and
operations are
you using these
tools?

Scope and
alignment
IT-business

Awa et al. 2017;
Yeoh and
Popovič, 2016

Scope of
business
operations
influences the
possibility to
adopt to new
technologies (the
larger the higher
possibility)

T-O-E concept Questions CSF References Description

Technological 5a: How was
your perception
of how easy/hard
the system was
to use when
implementing it?

5b:What
expectations did
you have
regarding the
BI-tools value?

Perceived
simplicity,
Perceived values

Awa et al. 2017 How easy the
system is to use.

How valuable it
is perceived to
be.

6: How well is
the BI-tool
integrated and
compatible with
existing systems
within the
municipality,
between
different
departments?

Compatibility,
interoperability
and standards
within the public
sector,

Awa et al. 2017,
Jonathan, 2020

How well it
works with
existing tools.

Between systems
within the
municipality.
Interoperability
is needed for
collaboration.
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7: How do you
think that the
data architecture
and
infrastructure
within the
municipality has
influenced the
implementation?

Data
architecture,
Data
infrastructure

Jonathan, 2020
Sharda et al.
2018; Yeoh and
Popovič, 2016;
Goede, 2021

Design and
organisation of
components in
the system (data
models, ETL,
BI-tools),
Physical and
technical
components
(databases,
network,
servers)

8: How do you
think that data
quality and
integrity used
within the
municipality
have influenced
the
implementation?

Data quality and
integrity,
Data-driven
agility

Yeoh and
Popovič, 2016;
Ziemba, 2021
Jonathan, 2020

Having a “single
version of the
truth”.
Functionality,
reliability,
usability,
efficiency,
maintainability,
and portability.
Integrity - data
remains
unchanged and
uncorrupted.

9: How do you
think that data
security and
compliance have
influenced the
implementation?

Data security
and compliance

Jonathan, 2020 Cannot fully
digitalise before
security and
compliance
measures are in
place.

Organisational 10: How are you
cooperating in
this area across
the departments
within the
municipality?

Cooperation
cross-sector

Krantz &
Gustafsson,
2021

Important to
understand for
example
sustainability
across sectors in
the municipality

11a: How do
you think that
the team has
influenced the
implementation?

11b: How do
you think that

Balanced and
qualitative team

BI and
sustainability
experts

Goede, 2021;
Yeoh & Popovič,
2016

Zhang et al.
2022

Competent BI
team with
appropriate
business and
technical skills.
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the use of BI and
sustainability
experts has
influenced the
implementation?

12: What was
the role of top
management in
implementation?

Top management
support

Awa et al. 2017;
Goede, 2021;
Jonathan, 2020;
Raut et al. 2019;
Sharda et al.
2018; Yeoh &
Popovič, 2016;
Ziemba, 2021

The support of
top management
is important
when
implementing BI
(encourage,
motivation)

13: How do you
think that the
size of your
municipality has
influenced the
implementation?

Size of
municipality

Awa et al. 2017 The size of the
firm affects
adoption of new
technology, for
ex large firms
tend to adopt
technology faster
than smaller
firms

14: How do you
think that the
culture within
the municipality
has influenced
the
implementation?

Organisational
culture

Sharda et al.
2018; Jonathan,
2020; Zaamer et
al. 2022;
Ziemba, 2021

Normer,
värderingar,
struktur.
Fact-based
decision-making
culture. Intuition
vs data regarding
decision-making.

The role of data.

15: How have
you addressed
the needs and
experiences of
those having to
use the BI-tool?

Change
management

Goede; 2021;
Yeoh and
Popovič, 2016;
Jonathan, 2020

Addressing the
needs and
experiences of
those being
affected by the
system.

Environmental 16: How have
external parties
such as other
municipalities
influenced your

Mimetic
pressure

Awa et al. 2017 Pressure from
competitors to
adopt new
technology.
Inspiration from
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implementation? other
municipalities.

17: How has
funding for the
project
influenced the
implementation?

Funding
(normative)

Awa et al. 2017;
Jonathan, 2020;
Ziemba, 2021

18: How has
political powers
influenced the
implementation?

Political powers
(normative)

Awa et al. 2017;
Jonathan, 2020

19: How has
citizen
participation
influenced the
implementation?

Citizen
participation
(normative)

Awa et al. 2017;
Jonathan, 2020

20: How has
regulatory
frameworks
influenced the
implementation?

Regulatory
frameworks
(normative)

Awa et al. 2017;
Jonathan, 2020

21: How has the
quality of
Swedish
information
infrastructure
influenced the
implementation?

Quality of
national
information
infrastructure
(normative)

Awa et al. 2017;
Jonathan, 2020

Telecommunicati
ons, landlines.

Individual 22: How do you
think that the
people related to
this project
influence each
other?

Social influence Awa et al. 2017 When group
members show
cohesiveness to
the common
norms and
values relating to
technology, they
tend to adopt
faster

23: How do you
think that the
satisfaction and
enjoyment for
using the BI-tool
has influenced

Hedonistic drive Awa et al. 2017 Emotional
drivers. How fun
and exciting you
think that it
would be to use.
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the
implementation?

Task 24: How has the
complexity of
the tasks
associated with
environmental
sustainability
work influenced
the
implementation?

Task complexity Awa et al. 2017 The complexity
of tasks
positively affects
technology
adoption.
Complex tasks
→ adopt
technologies →
less complex

25: To what
extent are tasks
relating to
environmental
sustainability
work
interdependent
of each other?

Task
interdependence

Awa et al. 2017 Tasks that are
interdependent
with others
motivate the
adoption of
technologies to
facilitate task
processes more
than tasks that
are almost alone.

Success 26a: How
successful do
you think that
the
implementation
has been?

26b: How well
is the BI-tool
corresponding to
the objectives
that you had for
the system?

Scope and
alignment
IT-business

Sharda et al.
2018; Yeoh and
Popovič, 2016;
Jonathan, 2020

Align BI
strategy with
business
objectives

Other 27: Is there
anything else
you would like
to add?
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Appendix 2 - AI Contribution Statement

Tools used: ChatGPT 3.5, ChatGPT 4, Whisper.

Degree of use: Improved language in sentences or in paragraphs where we felt that there was
a need for it, transcribed all of the audio recordings to text, which then were controlled
manually and used, summarised the result sections in bullet points to obtain a condensed and
comprehensive overview that facilitated for when working on the discussion, finally looked
up synonyms and translated texts from Swedish to English. Finally, all usage of the AI tools
were thoroughly controlled, read-through, and changed as needed.
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